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N the study of the surgical anatomy of 
any organ, the relationship of that organ 
to adjacent structures is of primary sig- 

nificance. The most important organ in rela- 
tion to the thyroid gland is the larynx. Al- 
though the larynx is usually considered in the 
domain of the laryngologist, I believe that the 
surgeon doing work upon the thyroid should 
be thoroughly familiar with the anatomy of 
the larynx, for such knowledge will assist him 
to determine more accurately pre-operative 
affections of the larynx and will enable him 
better to avoid operative injury to the larynx. 

The larynx which is so intimately related to 
the thyroid gland, lies ventral to the fourth 
and fifth cervical vertebra. The normal thy- 
roid, from 20 to 30 grams in weight, is situ- 
ated over the front and sides of the upper 
(second to fourth) tracheal cartilages and the 
lateral lobes extend upward on either side of 
the larynx. Pathological changes in the thy- 
roid often displace and distort the trachea 
and the larynx, and the surgical treatment 
of these disorders occasionally injures the 
nerves of the larynx, thereby interfering with 
its function. 

The dissections on the cadavers in this 
study were performed for two reasons. First, 
to determine the distribution and the rela- 
tions of the superior laryngeal nerve; second, 
to determine whether there is a difference in 
the anatomical relations between the recur- 


rent laryngeal nerve and the inferior thyroid 
artery on the right and on the left side. 

The distribution of the superior laryngeal 
nerve was studied because of recent ditfer- 
ences of opinion relative to the possibility that 
some of the fibers of the superior laryngeal 
nerve, other than the external branch, are 
motor in character. The relations of the 
superior laryngeal nerve were studied to 
determine the possibility of injury to the nerve 
in thyroid surgery. The conclusions from 
these observations might explain the occa- 
sional occurrence of changes in the voice in 
patients on whom only a simple ligature of 
one syperior thyroid pole had been applied. 
Nothing was found in the literature with 
reference to injury to the superior laryngeal 
nerve in thyroid surgery, except in Kocher’s 
writings. 

The relations of the recurrent laryngeal 
nerve to the inferior thyroid artery were 
studied because descriptions of this relation- 
ship in classical textbooks of anatomy do not 
agree and because opinions of surgeons differ. 

To determine the distribution of the laryn- 
geal nerves, careful dissections were made on 
19 larynges. To note the relations of the 
superior and recurrent laryngeal nerves, care- 
ful dissections were performed on 31 cadavers. 
This study was undertaken in the Depart- 
ment of Anatomy at the University of Minne- 
sota. The accompanying drawings, with one 
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Fig. 1. Dissection of the larynx to show the intrinsic muscles and distri- 
bution of the laryngeal nerves. Note muscular distribution of internal 
branch of superior laryngeal nerve. (Modified from Jackson.) 





C Cc’ 


Fig. 2. Action of the laryngeal muscles. A, Action of thyro-arytenoids drawing arytenoid cartilage from position 
to 2. , Action of posterior crico-arytenoids drawing arytenoid cartilages and vocal cords from 1 to 2. C, Action « 
transverse arytenoid drawing vocal processes from 7 to 2. C’, Position of vocal cords in paralysis of superior larynge: 
nerve. (Modified from Jackson.) 
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exception, were all made from our dissections. 
The anatomical findings, which have a surgical 
significance and which vary from the usual 
descriptions, will be the only features con- 
sidered. 


PREVIOUS STUDIES OF THE LARYNGEAL NERVES 
REPORTED IN THE LITERATURE 


The innervation, both of the mucosa and of 
the muscles of the larynx has been frequently 
investigated. The usual teaching in anatomy 
and laryngology today is that the superior 
laryngeal nerve is sensory to the mucous mem- 
brane of the larynx throughits internal branch, 
and motor only to the cricothyroid muscle 
through its external branch, and that the re- 
current laryngeal nerves are motor to the 
remainder of the larynx. Dilworth, New, 
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Mullim, and Berlin and Lahey have taken 
exception to this opinion. New states that it 
seems probable that the adducted position 
assumed by the cords in cases of complete 
paralysis of the recurrent laryngeal nerve is 
due to the action of the muscles of the larynx 
which are supplied by the superior laryngeal 
nerve. Mullin states that the interarytenoid 
muscle, adductor of the cords, is innervated 
by motor fibers from the internal branch of 
the superior laryngeal nerve. Berlin and 
Lahey report the dissection of 12 larynges, in 
which they found in the naked eye dissections 
that the interarytenoid muscle was supplied 
exclusively by the internal branch of the 
superior laryngeal nerve in ro of their dissec- 
tions, while in the 2 others, this muscle re- 
ceived its nerve supply from both the superior 
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and recurrent laryngeal nerves. In this study, 
they further report a living case in which the 
vocal cords assumed the adducted (approxi- 
mated) position, even after complete division 
of the right recurrent laryngeal nerve (sup- 
posed adductor of the cords). This clinical 
case indicated to them that there were motor 
fibers in the internal branch of the superior 
laryngeal nerve, innervating the interaryte- 
noid muscle. 

Lahey also studied the relations of the re- 
current laryngeal nerves. On 22 cadavers, he 
found the recurrent laryngeal nerve more often 
anterior to the inferior thyroid artery on the 
right and posterior to the artery on the left 
side of the neck. De Quervain states that the 
recurrent laryngeal nerve penetrates the thy- 
roid space a little farther from the trachea on 
the right than on the left and runs more often 
anterior to the artery and its branches on the 
right and generally posterior on the left. Con- 
trary to these opinions, the classical textbooks 
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Dissection of the right side of the neck to show relations of the supe- 


of anatomy reveal the following. Gray stat 
that the recurrent laryngeal nerve general! 
passes posterior to the inferior thyroid artery 
Davis, in his Applied Anatomy expresses th 
same opinion. Cunningham states that th 
nerve may go anterior or posterior to the i 
ferior thyroid artery without stating any di! 
ference in the two sides. Morris Jackson stati 
that after the recurrent laryngeal nervi 
reach the thyroid space, their relations a1 
the same on the right and left side. 


THE MUSCULATURE AND INNERVATION OF TH 
LARYNX 


Before proceeding to the discussion of ot 
findings in this study, the musculature an 
innervation of the larynx will be briefly r 
viewed. 

The muscles of the larynx are divided int 
the extrinsic and the intrinsic groups. Th 
extrinsic group which comes from neighborin 
parts to be inserted on the larynx (acting o 
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Fig. 5. 
the left recurrent laryngeal nerve. 


the voice box as a whole), will not be con- 
sidered. The intrinsic muscles confine them- 
selves strictly to the larynx and control the 
functions of phonation and respiration, in 
which we are interested. The intrinsic muscles 
of the larynx are (1) the posterior crico- 
arytenoids, (2) the lateral crico-arytenoids, 
(3) the thyro-arytenoids, (4) the interaryte- 
noid, and (5) the cricothyroids. These muscles 
are supplied by the laryngeal branches of the 
vagus nerve (Fig. 1). 

Respiration is brought about by the ab- 
ductor muscles, and during respiration the 
vocal cords are held apart. This is controlled 
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Dissection of the left side of the neck to show the anatomical relations of 


by the paired posterior crico-arytenoids. 
These are the only true abductors of the cords. 
They arise from the posterior surface of the 
cricoid lamina. The fibers (oblique and 
longitudinal) insert on the muscular process 
of the arytenoid cartilages. When _ these 
muscles contract, the vocal cords are sepa- 
rated. 

Phonation is brought about by the adductor 
or constrictor muscles of the vocal cords. 
These muscles, when contracting, approxi- 
mate the cords in the midline (Fig. 2). In 
accomplishing this action, the lateral crico- 
arytenoids, which antagonize the posterior 
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Posterior view of the larynx and trachea to show the anatomical rela- 


tions of the laryngeal nerves to the thyroid arteries. A, Accurate, from dissec- 
tions; B, inaccurate (as found in many anatomical and surgical texts). 


crico-arytenoids, and the thyro-arytenoids, 
which antagonize the cricothyroid, approxi- 
mate the anterior one-half of the vocal cords. 
The posterior portions of the cords are ap- 
proximated by the interarytenoid muscle. 
This muscle lies in the posterior aspect of the 
larynx and crosses the space between the 
arytenoid cartilages. The cricothyroid muscles 
are composed of two distinct sets of fibers, 
vertical and oblique. As their name indicates, 
they control the change of position of the 
cricoid and thyroid cartilages and when in 
action lengthen and tense the vocal cords. 
The last two muscles described are particu- 
larly important in this study because of the 
danger to their nerve supply in the surgery of 
the thyroid. 


RESULTS OF OUR STUDY 

In our study of the distribution of th 
superior laryngeal nerve, we found in tl 
dissection of 19 larynges that the inte 
arytenoid muscle was exclusively innervate 
by the internal branches of the superior |: 
ryngeal nerves in 18 specimens. In only o1 
specimen, the interarytenoid muscle receiv 
branches from both the internal branch of t] 
superior and recurrent laryngeal nerves. A 
anastomotic twig between the internal branc 
of the superior laryngeal and recurrent lary: 
geal was present in 3 specimens. 

Because the interarytenoid muscle is aj 
parently innervated by the superior larynge: 
nerve, the possibility of injury to this nerve i 
thyroid surgery becomes more important. Th 
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dissection to determine the relations of the 
superior laryngeal nerve shows that the nerve 
arises from the ganglion nodosum of the vagus 
(Fig. 3), and, after a short course, divides 
into two branches, a small external and a large 
internal branch. The external branch passes 
downward and mesialward and _ is_ finally 
distributed mainly to the cricothyroid muscle, 
which is described. (Exner, quoted by Jack- 
son-Coates, states that some of the fibers are 
distributed to the other constrictors of the 
larynx.) The internal branch passes medially 
and enters the larynx through the thyrohyoid 
membrane. It is distributed to the mucus 
membrane of the larynx, and, as has been 
shown, to the interarytenoid muscle already 
described. It occasionally gives off an anas- 
tomotic branch to the recurrent laryngeal 
nerve. The superior laryngeal nerve from its 
origin lies parallel to and in close proximity 
with the superior thyroid artery and _ its 
branches. The surgical importance of this 
fact will be referred to later. 

Our dissection further shows that the re- 
current laryngeals arise from the vagus at 
different levels on the two sides, on the right 
(Fig. 4) as the vagus crosses the subclavian 
artery, on the left (Fig. 5) as the vagus crosses 
the arch of the aorta. Both the recurrent 
laryngeal nerves ascend a little lateral to the 
groove between the oesophagus and enter the 
larynx at the cricothyroid articulation. A 
posterior view (Fig. 6) of the larynx and 
trachea will show the relationship of the in- 





ferior thyroid arteries and recurrent laryngeal 
nerves on both sides, the nerve a little farther 
from the tracheo-cesophageal groove than 
usually described. The figure on the left 
illustrates the positions of these structures, 
noting particularly the course of the inferior 
thyroid artery. On the right side of this 
figure is a reproduction of an_ illustration 
which appears frequently in textbooks on 
anatomy and surgery. The anatomy thus 
depicted, is misleading, since it does not cor- 
respond to the actual anatomy nor to the 
usual descriptions of the course taken by the 
inferior thyroid arteries. 

The accompanying table (Fig. 7), is a sum- 
mary of the relations of the inferior thyroid 
artery.to the recurrent laryngeal nerve in the 
31 cadavers studied. Our observations clearly 
indicate that there are no definite differences 
in the relations between the inferior thyroid 
artery and the recurrent laryngeal nerves on 
the right and left side, and, therefore, do not 
agree with the findings of Berlin and Lahey. 
THE SURGICAL SIGNIFICANCE OF OUR FINDINGS 

The discussion of the surgical application of 
these findings in thyroid surgery, will be 
limited mainly to hemostasis, because in the 
surgical treatment of the diseased thyroid 
gland, injury to the laryngeal nerves occurs 
probably most often in the attempt to ligature 
the thyroid arteries and in the control of 
hemorrhage within the capsule. Very little 
reference is made in the literature to the injury 
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to the superior laryngeal nerve in thyroid 
surgery. Kocher, in his classical description 


of the ligature of the superior thyroid artery, 
either alone or in the regular course of thy- 


roidectomy, does not fail to call attention to 
the danger of injuring this nerve. He em- 
phasizes this point in his description of this 
procedure. In describing the method of locat- 
ing the main trunk of the superior thyroid 
artery, he closes his description as follows: 
* By following this guide we find the main trunk 
of the artery lying on the outer surface of the 
inferior constrictor of the pharynx with the 
superior laryngeal nerve situated only a little 
higher up.” 

This description, together with the ac- 
companying illustration (Fig. 8), demon- 
strates that Kocher long ago realized the 
danger to the superior laryngeal nerve in 
thyroid surgery. 

Polar ligation (en masse), practiced by Dr. 
Gustav Schwyzer, (Fig. 9) will more often 
avoid accident to the superior laryngeal nerve. 
He has always taught that the healthiest 
tissue is found in the upper horn of the gland, 
and therefore, a ligature passed around the 
pole instead of the ultra type of ligation of the 
trunk of the artery has the double advantage 
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Ligature of the superior thyroid artery. (From Kocher.) 


of (1) avoiding the superior laryngeal ner ce 


and (2) of preserving some of the healthicst 
parts of the gland. Giordana and Caylor ha 
also stressed the advantage of this type 

ligature in toxic goiters due to the destructi: 
of the fibers of the sympathetic nerve to t 
upper pole. 

Ligature of the inferior thyroid artery mi 
be performed intrafascially, within the thyro 
space, or extrafascially, according to < 
(Juervain, just after the artery emerges und 
the carotid sheath. An important anatomic 
fact in this discussion is that the so-calli 
external capsule of the thyroid gland is n: 
uniformly present in the posteriomesial po 
tion of the lower part of the gland (Fig. 1: 
and that the recurrent laryngeal nerve is n: 
always separated from the gland by this su; 
posed safety zone. 

The transverse section (Fig. 11) illustrat 
the clinical application of ligatures to the i 
ferior thyroid artery, based on the anatomic 
relation. The illustration shows the usu 
approach to the site of the intrafascial lig 
tion of the inferior thyroid artery, and demo. 
strates the danger to the recurrent larynge: 
nerve in this customary procedure. In th 
method, the ligature is seldom applied to th 
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trunk of the artery, but more often to one of 
its branches, not only endangering the recur- 
rent laryngeal nerve, but also producing less 
hemostasis. The extrafascial approach for 
the ligature of the inferior thyroid artery, 
devised by de Quervain and adopted by us, is 
also indicated in this figure. In this method, 
the artery is tied at a point much farther from 
the gland, thereby more accurately preserv- 
ing the nerve and giving more complete 
hamostasis. The nerve is further preserved 
by avoidance of postoperative hamorrhages 
and hematoma which might press on the nerve. 
CLINICAL SIGNIFICANCE 

According to Reinhoff, pre-operative affec- 
tions of the laryngeal nerves occur in from 5 
to 10 per cent of cases of simple and toxic 
goiters, whereas, in malignant goiters the in- 
cidence is much higher. The percentage of 
operative injuries to the recurrent laryngeal 
nerves varies from 1 to 5 per cent and depends 
to a great extent on the type of the case and 
the technique employed, as previously in- 


dicated. For instance, injury to the recurrent 
laryngeal nerve may be sustained during the 
mere delivery of a substernal enlargement of 
the left lobe, because the left recurrent nerve 
curves over the arch of the aorta. Thus, in a 
series of cases of this type, there would prob- 
ably be a much higher incidence of injury to 
the recurrent laryngeal nerve than in the 
ordinary cases. The more care used in 
ha mostasis, the less danger there is of paresis 
of the recurrents. Our dissections would in- 
dicate that the nerve would be more liable to 
injury by the intrafascial method of ligation 
of the artery. According to de Quervain, 
injuries to the laryngeal nerves are more fre- 
quent in thyroid surgery when the gland has 
been previously operated upon. 

Phonation, which is accomplished by the ap- 
proximation or adduction of the vocal cords, 
is brought about, as previously decribed, by 
the constrictor muscles of the larynx. Because 
the interarytenoid muscle (one of this group) 
is supplied by the internal branch of the 
superior laryngeal nerve, and because the 
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cricothyroid muscle is supplied by the exter- 
nal branch of the superior laryngeal nerve, it 
would seem from our study that an accident 
to the superior laryngeal, either at its trunk or 
to its branches, might easily explain many of 
the postoperative disturbances to the voice. 
Paralysis of the interarytenoid muscle, ac- 
cording to Jackson-Coates, would cause a 
more or less complete aphonia, and a laryngo- 
scopic examination would show on phonation 
the vocal cords in contact in their anterior 
three-fourths, with an open triangular space 
posteriorly (Fig. 2 C,). The front portions 
of the cords are brought together by the 
crico-arytenoid lateralis and the thyro-aryte- 
‘ noids. Paralysis of the cricothyroid muscles 
innervated by the external branch of the 
superior laryngeal nerve, according to Jack- 
son-Coates, would cause the voice to become 
weak and rough and easily fatigued. Laryngo- 
scopic examination would show the cords to 
have a wavy outline and a flap, owing to the 
loss of tension. If unilateral, the paralyzed 
cord lies at a lower level than the normal cord. 

According to Judd, recovery of the voice 
usually occurs following injuries to the laryn- 


geal nerves and dyspnoea also disappears | 
cause the normally functioning cord overco1 
pensates and approximates the affected on:. 
Thus, the voice is restored, but usually in 
lower pitch. It is probable that the percentage 
of injuries to the laryngeal nerves followin y 
surgery of the thyroid gland is higher tha 
statistics show. Unless routine laryngoscopic 
examinations are made before and_ aftr 
operative procedure, one cannot be certain «{ 
the state of the function of the vocal cord 
Such examinations should not be omitted. 


SUMMARY 


In conclusion, since Kocher called attenti 
to the possibility of injury to the superi  ° 
laryngeal nerve in thyroid surgery, and sin: 
other observers’ findings and our findin; 
point to the fact that the interaryteno! 
muscle is supplied by the internal branch « 
the superior laryngeal nerve, and since o1 
dissections indicate that it is easy to injul 
the superior laryngeal nerve in the ligature « 
the superior thyroid artery, it is reasonab! 
to conclude that postoperative disturbance t 
the voice may occur from injury to this nerv 
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thyroid surgery. Further, because the 
irrent laryngeal nerves occur anterior to 
inferior thyroid arteries just as frequently 
both sides, and because they penetrate 
thyroid space a little farther from the 
‘heo-cesophageal groove than is usually 
cribed, therefore, to avoid injury to these 
ves, extrafascial ligation of the inferior 
roid artery, according to de Quervain, is 
re reasonable when ligation of this artery 
‘ontemplated. 
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N a previous study (Grodinsky, 1929), 
eleven fascial spaces were demonstrated 
in the foot and leg by dissection and in- 

jection methods, similar to those used by 
Kanavel (1921) in his studies of the hand. 
Since the present study is directly correlated 
to the previous one, a brief résumé of the lat- 
ter seems desirable. 

There were found to be four median plan- 
tar spaces which for convenience have been 
designated as Mr, M2, M32, and Mg, begin- 
ning at the surface. Mz lies between the 
plantar aponeurosis and the flexor digitorum 
brevis muscle, M2 between the flexor brevis 
and quadratus plant, M3 between the quad- 
ratus plant and the tarsal and metatarsal 
bones, and M4 deep to the adductor hallucis 
obliquis. The other plantar spaces are a lat- 
eral space deep to the abductor digiti quinti, 
a medial space deep to the abductor hallucis 
and spaces along the lumbrical muscles. There 
are two dorsal foot spaces, subcutaneous and 
subaponeurotic. Finally there is a medial leg 
space between the superticial and deep calf 
muscles brought into relation with the foot by 
long flexor tendons behind the medial malleo- 
lus, and a lateral leg space deep to the fascial 
sheaths of the peronei, the tendons of which 
extend behind the lateral malleolus toward 
the foot. The boundaries of these spaces and 
the routes of spread from one to the other 
were determined, and incisions for draining 
them suggested. 

The present study is an application of the 
same methods to the tendon sheaths. Care- 
ful dissections of fresh and preserved human 
material were made to determine the course 
and extent of the various tendon sheaths 
which have been described by Porier and 
Rouviere (1912), and others. Further, these 


sheaths have been injected with paraffin or 
gelatin to outline them better and particu- 
larly to determine the routes of spread after 
rupture. 


'Reviewed before Nebraska Sectional Meeting of the American College of Surgeons, Omaha, February 4, 1930. 


DISSECTIONS 

There are five groups of tendon sheaths 1 
or related to the foot: the sheaths of the flex. r 
tendons of the toes, the sheaths about t e 
long flexors behind the medial malleolus, tho e¢ 
about the peroneal tendons behind the late: «| 
malleolus, the sheath about the peroneus lo1 
us tendon in the depths of the foot, and fina! y 
the sheaths of the extensor tendons on t 
dorsum of the foot and ankle (Figs. 1, 2). 

Sheaths of the flexor tendons of the toes. Ca 
ful dissections of fresh and preserved hum 
material show the distal limits of the shea 
of the flexor hallucis longus tendon to be 
or very close to the end of the tendon, 
other words at the proximal end of the dis! 
phalanx just beyond the interphalangeal joi: 
The proximal extent of the sheath is found 
be from 1!2 to 2 centimeters proximal to t! 
prominent part of the head of the first metii- 
tarsal bone. This corresponds to the neck of 
the bone or even to a point somewhat proxi- 
mal to the neck ('2 centimeter). As in thie 
hand, the serous sheath is bound down to thie 
sides of the phalanges and head of the meti- 
tarsal bone by a surrounding fibrous shea‘! 
which stops short of the proximal end of the 
serous sac leaving a small portion ('% to | 
centimeter) of the latter unprotected aid 
more susceptible to perforation. 

The short and long tendons of the secon, 
third, fourth, and fifth toes are surrounded | y 
common serous sheaths which extend dista 
almost to the insertions of the four long fl 
ors of these toes on the proximal ends of t 
terminal phalanges, just beyond the distal i 
terphalangeal joints. Their extension in t 
opposite direction is from 1 to 1% centimet« 
proximal to the heads of the metatarsal bon 
or just about at the necks of these bon 
Here again the serous sheaths are bound dow 
and protected by surrounding fibrous sheat! ; 
except at their proximal ends where they r 
main exposed for about '4 to 1 centimeter. 
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Fig. 1. Plantar view of human foot and ankle, showing 
; serous sheaths of flexor and peroneal tendons. 





Sheaths about the long flexors behind the me- 
dial malleclus. The proximal end of the sheath 
of the flexor hallucis longus tendon lies from 
'> to 2 centimeters above the tip of the me- 
dial malleolus. This is about at the level of 
the upper border of the malleolus. The distal 
end extends just beyond the crossing of this 
tendon by that of the flexor digitorum longus 
muscle, and is between 5 and 6 centimeters 
antero-inferior to the tip of the medial mal- 
leolus. In about half of the specimens there 
Was a communication between this sheath and 
that of the flexor digitorum longus at their 
point of crossing in the foot. Porier and 
Rouviere (1912) found this communication in 
two of seven specimens. 
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Fig. 2. Dorsolateral view of human foot and ankle, show 
ing serous gheaths of extensor tendons. 


The tendon of the flexor digitorum longus 
muscle lies anterior and superficial to that of 
the flexor hallucis longus. Its sheath extends 
from the upper border of the medial malleolus 
(2 centimeters above the tip) to the point 
where it crosses the tendon of the flexor hal- 
lucis longus in the foot. The latter point lies 
about 4 to 5 centimeters antero-inferior to 
the point of the medial malleolus. As stated 
above there is normal communication in about 
half the cases between the tendon sheaths of 
the flexor digitorum longus and flexor hallucis 
longus at this crossing. In one specimen there 
was also a communication between the sheaths 
of the flexor digitorum longus and tibialis 
posterior at their proximal extremities. 
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The tendon of the tibialis posterior muscle 
is the most anterior of the three tendons 
behind the medial malleolus (having been 
crossed over by that of the flexor digitorum 
longus in the lower third of the leg). The 
proximal end of its sheath lies 3 to 5 centi- 
meters above the tip of the medial malleolus 
(3 centimeters in six of nine specimens). It 
extends distally almost to the insertion of the 
tendon on the tubercle of the navicular bone 
(1'4 to 3 centimeters antero-inferior to tip 
of medial malleolus). It occasionally com- 
municates with sheath of flexor digitorum 
longus at upper extremity (one specimen). 

Malleolar sheaths of the peroneus longus and 
brevis. These tendons have a common serous 
sheath which branches distally into two divi- 
sions, one for each tendon. The proximal end 
of the common sheath lies from 3 to 6 centi- 
meters above the tip of the lateral malleolus. 
Distally, the brevis division (which lies an- 
terior to the longus) of the sheath extends a 
variable distance toward the insertion of the 
tendon on the base of the fifth metatarsal 
bone. In half the specimens, it extended to 
or almost to the insertion, and in the other 
half it extended to a point about midway be- 
tween the tip of the malleolus and the in- 
sertion. Distally the longus sheath ends 
obliquely, extending farther into the foot on 
the deep side than on the superficial side. 
Superficially it ends where the tendon bends 
sharply to enter the foot. This point is 2 to 
3 centimeters posterior to the base of the 
fifth metatarsal bone, or 3 to 4 centimeters 
antero-inferior to the tip of the lateral mal- 
leolus. There is an occasional communication 
between the malleolar and plantar sheaths of 
the peroneus longus tendon (one in seven). 
Porier and Rouviere (1912) state that this 
communication is frequent. 

Plantar sheath of the peroneus longus. The 
proximal portion of this sheath was in con- 
tact on its deep side with the distal end of 
the malleolar sheath of the peroneus longus 
tendon in three of seven specimens. In the 
remaining specimens the distance between the 
deep portions of the sheaths varied from '4 
to 1 centimeter. In one case there was a 


communication between the sheaths. Distally 
the plantar sheath extends almost to the in- 


sertion of the tendon on the first cuneiform 
and the base of the first metatarsal bone. The 
serous sheath is inclosed in an incomple’e 
fibrous sheath derived from the long plant 
ligament and tibialis posterior tendon. It ; 
crossed by the lateral connective tissue bou 
dary of the median plantar spaces. 
Extensor tendon sheaths. The tendon shea‘ \ 
of the extensor hallucis longus muscle exten 
proximally 1 to 2 centimeters above the li 
joining the tips of the malleoli. Distally t 
ends 4 to 6 centimeters below this line. Th ; 
point is opposite or a little proximal to t 
base of the fifth metatarsal bone. The shea 
of the extensor digitorum longus tendon en 


proximally 1'2 to 3 centimeters above t 
intermalleolar line and distally 3 to 41% ceni - 
meters below this line. The latter point is 
to 4 centimeters above the base of the fif 
metatarsal bone. The sheath of the tibia 
anterior tendon extends the farthest prox 
mally of any of the sheaths of the extens: 
tendons, 4 to 5! centimeters above the inte 
malleolar line. Distally it ends 11% to 5 cent 
meters below this line. 
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INJECTION EXPERIMENTS 


In a series of sixty-four injections, two typ« 
of material were used: paraffin colored wit 
sudan III and gelatin colored with india in! 
the latter being the most satisfactory. Bot 
fresh and preserved human material were use 
with similar results. The injections were mad 
with a Luer syringe and needle, the pressur 
being controlled by the volume used. All wer 
made through the unbroken skin to minimiz: 
leakage around the needle but, in some speci 
mens, the sheath was first exposed a littl 
distance away from the proposed point o 
puncture to insure its injection. In some cases 
the masses were confined within the sheath 
injected, thus confirming their outline and ex 
tent as determined by simple dissection. I) 
others, sufficient pressure was used to ruptur: 
them, the masses spreading into adjacent ten 
don sheaths, or fascial spaces, or both. Thi 
was done to determine the possible routes 0 
extension from the tendon sheaths in cases 0 
infection of these sheaths. 

Extension from the sheath of the flexor tendo: 
of the great toe. This sheath was found to b: 








rn 











very strong and was ruptured in only one- 
third of the cases injected, the mass in the 
remaining specimens being confined within 
the sheath (Fig. 3). About 3 to 4 cubic centi- 
meters of solution were necessary to fill the 
sheath completely and the rupture occurred 
upon injecting an additional amount under 
increasing resistance. In every case that rup- 
tured, the break occurred at the proximal end 
where the serous sheath loses its protective 
fibrous covering. The mass extended a vari- 
able distance proximally along the tendon of 
the flexor hallucis longus, in some cases be- 
yond the point of crossing by the flexor digi- 
torum longus and under the medial annular 
ligament into the medial leg space. In some, 
sufficient volumes were used to extend through 
the medial plantar septum into the median 
plantar spaces (M2 and M3). 

An infection starting in the sheath of the 
flexor tendon of the great toe will therefore 
probably remain localized within that sheath 
until a sufficiently high pressure is attained 
to rupture it. When the break occurs, it will 
almost surely be at the proximal end with ex- 
tension of the infection along the tendon 
toward the medial side of the ankle and the 
medial leg space, or into the median plantar 
spaces M2 and M3, or in both directions. 

Extension from the sheaths of the flexor ten- 
dons of the second, third, fourth, and fifth toes. 
It required about 2 to 3 cubic centimeters of 
solution to fill each of these sheaths complete- 
ly. With larger volumes there was increas- 
ing resistance and finally rupture and loss of 
the resistance (Figs. 4, 5). In all but one 
specimen the rupture occurred proximally, 
demonstrating that as in the case of the great 
toe, the proximal end, unprotected by the 
fibrous outer sheath, is the weakest point. 
The single exception was in an injection of 
the fifth toe which was confined for the most 
part to the sheath but which had broken 
through one small area on the plantar surface 
over the second phalanx. In every case of 
rupture, the spread was into one or more 
of the median plantar spaces, M1, M2, and 
M3 (above described). The extension was 
into Mr in 85 per cent, into M2 in 85 per cent, 
into M3 in 92 per cent, and into all three in 
77 per cent. The spread into Mr was con- 
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Fig. 3. Plantar view showing spread of injection mass 
from ruptured serous sheath of long flexor tendon of great 
toe. 


fined in many specimens to the compartments 
adjacent to the tendon concerned but in some 
(where a greater volume was used) the entire 
space was filled. M2 and M3 were more or 
less completely filled depending upon the vol- 
ume used. Where the median plantar spaces 
were completely filled, the commonest exten- 
sions from M1 were subcutaneously medially 
‘ant laterally, and along the digital nerves 
into the subcutaneous interspaces. From M2 
the usual breaks were into the lumbrical spaces 
and through the medial wall around the cross- 
ing of the long flexor tendons or along the 
plantar structures (nerves and vessels). M3 
also commonly ruptured through the medial 
wall to the crossing of the long flexors and to 
the medial side of the calcaneous. The other 
common spreads from M3 were into the lum- 
brical spaces, M4, and the dorsal subap- 
oneurotic space. In addition it must be 
remembered that extensions from Mr to Ma, 
M2 to M3, and vice versa are very common, 
so that no doubt in these specimens the spaces 
were sometimes filled by extension from ad- 
jacent spaces as well as directly from the 
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Fig. 4. Plantar view showing spread of injection mass 
from ruptured serous sheath of flexor tendons of third toe. 


tendon sheaths. These extensions correspond 
almost identically with those determined in 
my previous study on the fascial spaces 
(1929). 

These injections prove, I think, that when 
sheaths of the second, third, fourth and fifth 
toes rupture they do so proximally and that 
in over 75 per cent of the cases all the median 
plantar spaces are involved with the usual 
spread from these spaces secondarily. These 
sheaths, when infected, will probably likewise 
rupture proximally with extension of the in- 
fection into one or more of the median plantar 
spaces M1, M2, and M3. 

ixtension from the malleolar sheath of the 
flexor hallucis longus tendon. In almost every 
case where the sheath ruptured, the break oc- 
curred at either the proximal or distal end or 
both, the first and last being the most com- 
mon (Fig. 6). Probably this was due to the 
fact that the rest of the sheath had the pro- 
tection of the annular ligament as well as the 
fibrous walls of the canal through which the 
tendon passed, deep to that ligament. Proxi- 
mally the mass extended a variable distance 
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into the medial leg space, being either con 
fined to the lateral side of that space within 
the fascial sheath of the flexor hallucis longus 
muscle, or rupturing through and spreading 
over the entire space between the superficial 
and deep calf muscles. Distally the mass cx 
tended around the crossing of the long flexors 
and a variable distance along the tendon of 
the flexor hallucis longus, even so far as to 
surround the distal sheath of that tendon 
(flexor sheath of the great toe). In some cascs, 
in the region of the crossing of the long flexors, 
the mass broke through the medial wall of the 
median plantar spaces into M2 and M3. The 
extensions from the proximal and distal ¢\ 
tremities of the sheaths were therefore similar 
to those from the injections made outside 
these sheaths as described in the previous 
paper (Grodinsky, 1929). In about 50 per 
cent the mass had passed into the sheath 
of the flexor digitorum longus, apparently 
through a normal communication at their 
crossing. 

It is probable, therefore, that an infection 
starting in the sheath of the flexor hallucis 
longus tendon will extend, provided the sheath 
ruptures, into the medial leg space, into the 
other sheaths behind the medial malleolus, 
along the tendon into the great toe, or finally, 
into the median plantar spaces, in the order 
named. 

Extension from the malleolar sheath of ti 


flexor digitorum longus tendon. In the cases in 


which this sheath ruptured, the proximal en 
was involved in every case and both ends in 
about 20 per cent (Fig. 7). In no case did the 
rupture occur through the body of the sheath 
which was protected by the annular ligament. 
The extension proximally was into the medial 
leg space, being confined within the fascial 
sheath of the muscle in some cases and sprea‘! 
over the entire space in others. The distal 
extension was around the crossing of the long 
flexors, along the flexor hallucis longus tendon 
toward the great toe and through the media! 
wall of M2 and M3 into those spaces. These 
extensions were again similar to those from 
injections made outside the tendon sheath a: 
described in the previous paper (Grodinsk\ 
1929). In 30 per cent, the mass had entere:! 
the tendon sheath of the flexor hallucis longus 
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ruptured serous sheath of its flexor tendons. 


at the point of crossing, apparently through a 
normal communication. In a few cases, the 
injection had entered the tibialis posterior 
tendon sheath through a normal communica- 
tion or a break at the upper extremities of the 
sheaths. In one instance, there was also evi- 
dence of a communication between these two 
sheaths at the lower border of the malleolus. 

An infection starting in the tendon sheath of 
the flexor digitorum longus will therefore prob- 
ably spread, provided the sheath ruptures, in- 
to the medial leg space, into the other sheaths 
behind the medial malleolus, to the crossing of 
the long flexor tendons, along the flexor hal- 
lucis longus tendon toward the great toe and 
into the median plantar spaces M2 and M3, in 
the order named. 

Extension from the malleolar sheath of the 
tibialis posterior tendon. Here the rupture 
occurred at both extremities with equal fre- 
quency (Fig. 6). The rest of the sheath, pro- 
tected by the annular ligament, did not rup- 
ture in any case. The extension proximally 
was into the medial leg space for a variable 
distance, again being confined within the fas- 
cial sheath of the muscle in some instances, 
and spreading over the entire space in others. 
Distally the spread occurred subaponeuroti- 
cally and subcutaneously over the dorsum and 
medial side of the foot. In one case the mass 
spread over the crossing of the long flexors and 
broke through the medial wall of M2 into that 
space. There were no communications with 


the other sheaths behind the malleolus in this 
series. 
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Sagittal section through third toe, showing spread of injection mass from 


An infection starting in the sheath of the 
tibialis posterior tendon will probably spread, 
provided the sheath ruptures, to the medial 
leg space and over the medial side and dorsum 
of the foot. 

Extension from the malleolar sheath of the 
peroneus longus and brevis tendons. Again the 
rupture usually occurred at the extremities, 
where the sheath was unprotected by the an- 
nual ligament (Fig. 6). By far the most fre- 
quent point of rupture was at the proximal 
end, with a spread into the lateral leg space 
deep to the fascial sheaths of the peronei. The 
brevis division of the distal extremity ruptured 
in a few cases with a subaponeurotic spread 
limited to the area of insertion of the tendon. 
More frequent was the distal break of the 
longus division with extension along that ten- 
don, deep to the lateral plantar space but sep- 
arated from that space by its fascial floor. In 
a few cases, the extension continued across the 
gap between the malleolar and plantar sheaths 
of the longus tendon and passed into the foot 
external to the latter. In others the mass had 
continued from the malleolar into the plan- 
tar sheath through a normal communication. 

An infection starting in the malleolar pero- 
neal sheath will, therefore, probably spread, 
provided the sheath ruptures, proximally into 
the lateral leg space, and distally into the 
depths of the foot either by rupture of the 
sheath or through a normal communication 
between it and the plantar sheath. A less com- 
mon spread would be subaponeurotically over 
the insertion of the peroneus brevis tendon. 
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Fig. 6. Plantar view showing spread of injection mass 
from ruptured serous sheaths of tibialis posterior, flexor 
hallucis longus, and peroneal tendons. 

Fig. 7. Plantar view showing spread of injection mass 


Extension from the plantar sheath of the pero- 
neus longus tendon. In every case in which 
the plantar and malleolar sheaths communi- 
cated, the mass extended into the latter and 
spread from there in the usual manner (Fig. 
6). Aside from this, the commonest spread 
occurred by rupture through the distal end of 
the sheath into the plantar spaces, M3 and 
M4. Next in frequency were the ruptures 
proximally with subaponeurotic infiltration 
below the lateral malleolus. Breaks through 
the body of the sheath, which is well pro- 
tected by the long plantar ligament, were 
very infrequent. 

Infections starting in the plantar peroneal 
sheath (caused by deep nail wounds, etc.) will 
therefore probably remain localized at first in 
the depths of the foot, either confined within 
the tendon sheath or also in the deep median 
spaces, M3 and M4, from where further spread 
along the usual channels may occur second- 
arily. There may also be a subaponeurotic in- 
filtration below the lateral malleolus and, in 
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from ruptured serous sheath of flexor digitorum longus 
tendon. 

Fig. 8. Dorsolateral view showing spread of injection 
mass from ruptured serous sheaths of extensor tendons. 


those cases in which there is a normal com 
munication, a spread into the malleolar sheath 
with secondary extensions from there. 
Extension from the sheaths of the extensor 
tendons. Since all three of these sheaths are 
confined to the region of the ankle and since 
the bodies of these sheaths are more or less 
protected by the annular ligament, we would 
expect them likewise to rupture at the proxi- 
mal or distal extremities or both. The in- 
jection experiments confirm this (Fig. 8). 
The most common ruptures were proximally 
leading to subaponeurotic infiltrations which 
spread a variable distance up the leg, deep to 
the fascial sheaths of the respective muscles, 
but with a definite tendency to remain local 
ized in the region of the break. Almost as 
frequent were the ruptures at the distal or 
both ends. Distally, the infiltrations were alsv 
subaponeurotic along the tendons and with a 
definite tendency to remain localized. Less 
frequent sites of rupture were between the 
two portions of the annular ligament (liga- 











mel 
cru 
she 


will 
she 
infi 














mentum transversum cruris and ligamentum 
cruciatum cruris), where again the serous 
sheaths are unprotected. 

Infections starting in the extensor sheaths 
will therefore tend to be localized within these 
sheaths or in addition within subaponeurotic 
infiltrations at the proximal and distal ends. 


INCISIONS FOR DRAINING THE TENDON 
SHEATHS 


It should be recalled that structurally the 
serous tendon sheaths are completely closed 
sacs with visceral and parietal layers which 
are in continuity on the deep side of the ten- 
dons much as the visceral and parietal layers 
of the peritoneum are in forming the mesen- 
teries (Porier and Rouviere, 1912) (Fig. 9). 
Between these reflections the nutrient vessels 
enter the tendons. In the case of the digital 
sheaths, however, the mesotendons have been 
reduced in extent so as to be confined to the 
regions of the vincula which connect the su- 
perficial and deep tendons to bone and to 
each other (Treves, 1927; Piersol, 1923). 
Similarly in the case of the sheaths of the 
long flexor tendons behind the medial mal- 
leolus, the mesotendons are found only at 
the extremities, extending in a posteromedial 
direction. The mesotendon of the common 
peroneal sheath (malleolar) extends from the 
upper extremity of the sheath to the lower 
border of the malleolus, lying at the postero- 
lateral side of the tendons. That of the plan- 
tar peroneal sheath is confined to the distal 
third of the sheath on the deep side and to 
the proximal third on the lateral side. On 
the other hand, the sheaths of the extensor 
tendons have mesotendons extending the en- 
tire length of the sheaths and lying at the 
posterolateral side of the tendons. In drain- 
ing the serous sheaths, therefore, one should 
exercise the greatest care to open them from 
the side opposite the mesotendons (the super- 
ficial side in most cases) and furthermore, not 
to lift the tendons completely out of their 
sheaths and thus destroy their blood supply 
coming in from the depths. The visceral and 
parietal layers also become continuous at their 
proximal and distal extremities. As the ten- 
don moves, the movement is between the 
serous surfaces of these layers and there is 
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Fig.9. Cross section through distal end of first phalanx 
of great toe, showing relation of visceral and parietal layers 
of the serous sheath of its long flexor tendon. 
sufficient redundancy of the folds at the ex- 
tremities to allow telescoping in at one end 
and out at the other, or vice versa. 

As previously described, the digital serous 
sheaths are protected externally by fibrous 
sheaths except at their proximal extremities, 
the plantar peroneal serous sheath is incom- 
pletely inclosed in a fibrous investment de- 
rived from the long plantar ligament and the 
tibialis posterior tendon, and the serous 
sheaths of the tendons in the ankle region are 
incompletely covered by the annular liga- 
ment. In addition, the tendon of the flexor 
hallucis longus muscle in its course under the 
annular ligament passes through a fibrous 
canal deep to the posterior tibial nerve and 
vessels. In draining the serous sheaths, these 
fibrous eoverings must necessarily be incised 
first. 

Two factors must be considered in the sur- 
gical treatment of infections of the tendon 
sheaths: first, drainage of the involved 
sheaths; second, drainage of any fascial 
spaces which may be secondarily affected. 
Incisions for draining the latter have been 
suggested on an anatomical basis in the 
earlier paper (Grodinsky, 1929). For the 
most part, as already suggested, the tendon 
sheaths are best approached by incisions 
directly over them. For the digital sheaths, 
the skin incision should begin just proximal 
to the distal interphalangeal joint and con- 
tinue to or almost to the neck of the meta- 
tarsal bone. The outer fibrous sheath is ex- 
posed over the proximal or middle phalanx 
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and a small incision made through it. The 
serous sheath is then incised at that point and, 
if pus is obtained, opened its entire length by 
following a probe both ways. Instead of one 
continuous incision through the fibrous and 
serous sheaths, separate incisions may be 
made over the middle and proximal phalanges 
and the head of the metatarsal bone, skipping 
the interphalangeal and metatarsophalangeal 
joints and thus preventing prolapse (as sug- 
gested in the hand by Kanavel, 1921). There 
‘is so little of the tendon sheath on the distal 
phalanx that it is hardly necessary to extend 
the incision beyond the distal end of the 
middle phalanx. The lateral incisions recom- 
mended by Kanavel for similar conditions in 
the hand offer little advantage in the foot 
since the web extends to the proximal inter- 
phalangeal joint and the sheath over the 
second phalanx is the only part in the free 
portion of the toe. Furthermore since the 
second phalanx is lifted off the floor, the 
question of plantar scar on it is unimportant. 

Infections of the long flexor tendon sheaths 
should be drained by incisions directly over 
them behind the medial malleolus. This is 
best accomplished by a small incision over the 
point of greatest localization in order to iden- 
tify the sheath and then following down its 
whole length, a probe being used as a guide. 
It will be necessary to cut the annular liga- 
ment in this incision but anything short of 
this will give insufficient drainage and the cut- 
ting of this ligament, in my opinion, leads to 
no serious loss of function. The posterior tib- 
ial vessels and nerve must be carefully sought 
for and preserved in making these incisions 
because of their superficial position, particu- 
larly in opening the sheath of the flexor hal- 
lucis longus tendon which lies just deep to 
them within its fibrous canal, the roof of 
which must also be incised. 

The common peroneal tendon sheath is 
opened by an incision parallel to it just behind 
the lateral malleolus. Here again the lateral 
annular ligament is cut and the sheath opened 
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its full length (both divisions inferiorly), using 
a probe as a guide. The peroneal artery lying 
just posterior to the sheath should be pre- 
served. Where there has been a spread 
through a normal communication or break 
into the plantar sheath, the latter should he 
opened also. This is best accomplished by cx 
posing and opening its proximal end, intro- 
ducing a hemostat distally within the sheath 
and spreading the blades apart, thus elimi- 
nating the incision through the plantar sur- 
face and through all the layers of muscle with 
resulting poor drainage and plantar scar. Ii 
this sheath is being opened independently of 
the malleolar sheath, the proximal end may he 
found at the lateral border of the abductor 
digiti quinti muscle 2 to 3 centimeters poste- 
rior to the base of the fifth metatarsal bone. 
If it is necessary to drain the median plantar 
spaces (M2, M3, and M4), this is best accom- 
plished by a medial incision along the anterior 
surface of the first metatarsal bone, lifting up 
the abductor hallucis and flexor hallucis longus 
and brevis muscles to reach the medial wall of 
these spaces, and then plunging a forceps at 
the proper level into the space involved (as 
described in my earlier paper, 1929). In the 
latter case, the distal extremity of the plantar 
peroneal sheath can be opened through M3. 

The sheaths of the extensor tendons are 
drained by incisions directly over them ani 
extending their entire length, cutting through 
the anterior portion of the annular ligament. 
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YY NHE subject matter of this paper covers 
first, a brief survey of the studies of 
calcium metabolism in pregnancy that 

are to be found in the literature to date; 
second, a consideration of the present day 
view of biologists as to the chemical nature 
and physiological importance of calcium in 
the human economy; and third, the presenta- 
tion of findings in a group of pregnant and 
parturient women, based upon these more 
recent biological concepts. 

There are two reasons for a complete recon- 
sideration of this subject. First, calcium 
evidently plays an important réle in the 
metabolism of pregnancy, and the under- 
standing of this rdle is far from complete. 
Second, the conception of the physiology of 
calcium in the animal body has changed in 
recent years. This new concept of the chem- 
ical nature of this element in the body has not 
as yet been applied to the metabolic problem 
presented by obstetric phenomena. 

An absorbing field for study and con- 
jecture has long been presented to chemists 
and clinicians in such questions as: the drain 
upon the maternal supply of calcium during 
pregnancy; the influence of toxemia upon cell 
wall permeability to calcium and other im- 
portant elements, or conversely the part 
played in the production of toxemia by 
alterations of the permeability of body mem- 
branes due to fluctuations in calcium; the 
effect of lactation upon the calcium balance. 


PREVIOUS STUDIES 


The studies that have been made in the 
field of pregnancy and parturition have been 
confined to determinations of the total calcium 
in the blood serum of mother and fetus. It 
will be well to mention several of these. In a 
study of the blood serum and ash of mother 
and fetus, K. v. Oettingen states that there is a 
preponderance of calcium and phosphorus in 
the ash of the human fetus, and that these 


two substances are present in higher pro- 
portion in the fetal than in the maternal blood. 

One would expect from this phenomenon a 
drain upon the calcium stores of the pregnant 
woman. While not all investigators are 
agreed, the majority report a definite decrease 
in the calcium content of the maternal blood 
serum. Deschamps, after studying a series of 
patients sums up the matter as follows: 
‘We can conclude that during all the course 
of pregnancy, the calcium levels remain within 
the limits considered normal. However, in 
the last month of pregnancy, the levels are 
grouped near the inferior limits of the normal; 
some even are slightly below.” 

We have not found in the literature refer- 
ences to calcium determinations in the human 
being during parturition. 

Turning to the puerperal period, we find 
that in a review of the literature of blood 
calcium determinations in the puerperium and 
in a summary of his own work, V. J. Harding 
states: “Figures on the Jevel of blood calcium 
in the puerperium in women are scanty. 
DeWesselow shows a slightly lowered range 
of calcium values from the third to the 
eleventh day postpartum, while Handelman, 
Rose, and Sherwin give slightly higher figures, 
but still within normal variations. . The 
average serum calcium value of 136 cases on 
the tenth day postpartum is 9.7 milligrams. . . . 
We could not possibly draw the conclusion 
that the production of a large amount of milk 
affected the level of the blood calcium. The 
figures of the five highest lactating women are 
within the usual normal range and are a little 
above the general average. ‘The lowest calcium 
values are found in the women of the low 
lactating group. . . . It appears difficult to 
raise the serum calcium by parathyroid ex- 
tract during lactation.” 

In the toxeemias of pregnancy there has 
been little more than conjecture as to the réle 
of calcium. Halverson, Mohler, and Bergeim 
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(7) found in the pernicious vomiting of preg- 
nancy that the serum calcium was normal, 
while excretion of calcium, ammonia, and acid 
was very high. After alkali administration, 
there was an immediate drop in the calcium 
excretion. A similar rapid decrease in acidity 
and ammonia was noted. Apparently calcium 
excretion increased with an excessive acid 
production. 

A theory as to the possible part played by 
calcium in the toxemia of late pregnancy is 
set forth by Wodon, who states: ‘Study of 
statistics published does not permit of the 
recognition of a hypoglycemic quality in 
eclampsia. But if the calcium total does not 
vary greatly, it is not the same with the ionic 
calcium. In fact, the mineral elements which 
enter into the composition of the body fluids 
do not exert their action unless they are in a 
state of ions. . . . Rona has proved that the 


quantity of calcium ions depends upon the 
intensity of the acid reaction of the medium, 
that is with the concentration of H ions in the 
medium. . . . Most authors find in eclampsia 
a decompensated acidosis, that is to say, an 
abnormally increased concentration of hydro- 
gen-ions. 


There will be then also ionic 
hypercalcemia.” 

Such statements lead naturally to a brief 
discussion of the present day view of the 


physiology of calcium in the human economy. 


PHYSIOLOGICAL CONSIDERATIONS 


The importance of calcium in the main- 
tenance of normal cellular activity is probably 
due to its regulatory influence upon the per- 
meability of living membranes. Maintenance 
of the normal permeability of the surface 
membrane of the cell is essential to life and 
normal function, inasmuch as the permeability 
determines the exchange of materials between 
the interior and exterior. 

Under ordinary resting conditions such 
membranes are impermeable to colloids and 
crystalloids, a state obviously incompatible 
with life, for it is essential that such substances 
as glucose and amino-acids gain entrance to 
the cell and that waste products be excreted. 
It is clear that physiological variations in 
permeability must occur. McClendon has 
demonstrated that muscular contraction is 
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associated with an increased permeability to 
electrolytes; similar phenomena have been 
shown to occur during functional changes jn 
other cells. 

The influence of inorganic ions, particularly 
sodium, potassium, and calcium on the per- 
meability of cell membranes is well known: 
normal permeability is dependent to a consid- 
erable degree on the presence of a normal 
balance between these elements in the fluid 
bathing the cell. Calcium definitely dimin- 
ishes permeability; in fact, Loeb attributes 
the general inhibiting action of the calcium- 
ion to this phenomenon. This important fact, 
long recognized by physiologists, has not re- 
ceived the consideration by clinicians which it 
deserves. 

It is obvious that marked functional <e- 
rangements may attend an alteration in the 
normal permeability of cell membranes which 
may, in turn, be due to some disturbance of 
the inorganic ion balance. This problem has 
been studied by Kahn and Pick and by 
Andrews and Carter in relation to the cardiac 
mechanism and by Petersen in tuberculosis 
and other conditions. 

An investigation of calcium metabolism 
must include more than the estimation of its 
intake, output, and concentration in the 
blood. Knowledge of the chemical state of the 
calcium in the blood and tissues is essential to 
the proper understanding of the manner in 
which the calcium balance is disturbed by dis- 
ease. This subject is quite involved and there 
is still much to be learned concerning it. Cer- 
tain facts, however, have been rather definitely 
established. 

The normal serum calcium concentration is 
from g to 11 milligrams per 100 cubic centi- 
meters. Physiologically this exists in two 
states, termed ‘‘diffusible” and “non-diffus- 
ible.” The diffusible fraction is that portion 
which is capable of passing through thie 
capillary walls and cell membranes; the non- 
diffusible normally can not, being bound in 
some way to the plasma proteins (the belief of 
most investigators). In a previous com- 
munication by one of us (A.C.) the normal 
figures for diffusible calcium were found to be 
4.5 to 5.5 milligrams per 100 cubic centi- 
meters, the non-diffusible calcium being 4.7 to 
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5.75 milligrams per 100 cubic centimeters. 
These findings are in agreement with those 
of Halverson and Bergeim, Pincus and 
Kramer, Neuhauser and Pincus, and Upde- 
graft, Greenberg and Clark, who found the 
diffusible calcium to be from 45 to 50 per cent 
of the blood serum calcium. In addition, a 
portion of the total calcium, estimated at 
about 20 per cent probably exists in ionized 
form, the remainder being un-ionized. 

In view of these facts it is natural to expect 
that the pharmacological properties of the 
various calcium states (the diffusible, the non- 
diffusible, the ionized, and un-ionized) must 
be quite different. The production of a calcium 
effect is dependent not so much upon the level 
of calcium in the blood as upon its distribution 
in the blood and tissues. This may perhaps be 
best expressed by the ratio of the diffusible to 
the non-diffusible, and of the ionized to the un- 
ionized fractions. The ionized and un-ionized 
fractions cannot be satisfactorily determined 
by present methods. 

The partition of calcium in the blood 
stream may be illustrated by the following 
equation: 

Non-diffusible 
calcium 

4.7 to 5.75 milli- 

grams 
Un-ionized 


Total serum\ _ 
calcium {~~ 

9 to rr milli- 
grams 


Diffusible calcium +{ 

4.5 to 5.5 milli- 
grams 

1. lonized—2 milligrams? 

2. Un-ionized? 


It can readily be seen that alterations in 
these ratios may occur without any change in 
the amount of serum calcium. That this 
actually is the case has been demonstrated in 
experimental anaphylaxis by Brown and 
Ramsdell and by one of us (A.C. 4), in atopic 
disorders and in some cases of pulmonary 
tuberculosis. Shelling and Maslow have 
demonstrated that, following the addition of 
citrate to serum in vitro and in vivo, practically 
all the calcium becomes diffusible, the total 
serum calcium level being unaltered. 

There are two ways in which the diffus- 
ibility of calcium may be estimated: (1) by 
ultrafiltration or dialysis through an artificial 
membrane; (2) by the demonstration of the 
calcium content of cerebrospinal fluid. The 
latter method has been attacked by some in- 
vestigators on the ground that the cerebro- 


spinal fluid has not been definitely proved to 
be a protein-free filtrate of blood plasma. 
This question is beyond the scope of the 
present discussion and has been gone into 
more fully in a previous communication (3). 
There appears, however, to be justification for 
considering the spinal fluid calcium to be the 
diffusible fraction of the blood serum calcium. 
On the other hand, it must be realized that 
the diffusibility of calcium in the body, like 
that of any constituent of the blood, depends 
upon two variable factors; first, the chemical 
state of the element in the blood stream, and 
second, the permeability of the capillary walls 
and cell membranes. 

When ultrafiltration or dialysis is employed 
to determine the diffusibility of calcium the 
influence of the state of permeability of the 
living membranes is disregarded. Until more 
is known concerning the exact nature of the 
non-diffusible fraction of the blood calcium the 
ultrafiltration method cannot be accepted as 
furnishing correct information regarding the 
distribution of calcium in the tissues, particu- 
larly in conditions which are apparently asso- 
ciated with alterations in cell permeability. 
Under normal conditions, however, the figures 
obtained by the two methods are practically 
the same. 

METHOD OF STUDY 

This study consists in the determination of 
the calcium content of blood serum and of 
spinal fluid in a number of obstetric patients. 
The specimens were collected simultaneously 
at varying periods of pregnancy and parturi- 
tion. While the cases reported present quite a 
diversity of conditions, they may be placed in 
five groups: early pregnancy, late pregnancy, 
toxemias of pregnancy, first stage of labor, 
and second stage of labor. 

The calcium content of the blood serum is 
represented by the “‘total” (T) calcium; the 
calcium content of the cerebrospinal fluid is 
termed “diffusible” (D) calcium; the differ- 
ence between the total and diffusible is termed 
non-diffusible (ND) calcium. The values are 
all expressed in milligrams per 100 cubic 
centimeters. 

The calcium determinations were made by 
the Clark-Collip modification of the Kramer- 
Tisdall method (5). 
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TABLE I.—THE TOTAL SERUM CALCIUM, THE 
DIFFUSIBLE AND NON-DIFFUSIBLE CAL- 
CIUM AND THE RATIOS OF DIFFUSIBLE TO 
NON-DIFFUSIBLE AND TO TOTAL CALCIUM 
IN PATIENTS DURING PREGNANCY, LABOR, 
AND IN THE LATE TOXZMIAS. 


Non-diff. 


calcium 


Diffusible 
calcium 


Serum 


i )/ND|D/T 
calcium* D/ND|D/T 


Condition Cases 
41.6- 
60.0 


early 5 |9.52-11.59|4.83-5.71/3.81-6. 76) 71.4 
pregnancy 150 
ate 8.02 4.45 82\2 
pregnancy 


6.50 - |40.9- 
69.6 

zabor 2 2 5 82\1.4 94! 7 

Ist stage 


Labor 
2nd stage 


43.4- 
80.5 


9.60-11.00/5. 20-6.00/4.24 40 - |50.9- 
58.6 


Toxemias 10.5-15.5 | 4.45-5.5 | 0.05-10 -|34.8- 
(late) 3.5 142.8 


Normal Q.O0-I1 .00|4.50-5.50|4.70-5.75|80-115/45-55 


4 alcium v vile ues expresse odin millig prams per 1 ecubic centimeters. 

D/ND—tatio of diffusible to non-diffusible calcium. 

D/T—tatio of diffusible to total serum calcium. 

EXPERIMENTAL DATA 

The pertinent data are presented in Tables I 
and II. The patients have.been grouped under 
five headings: (1) normal early pregnancy— 
before 4 months; (2) normal late pregnancy— 
after 4 months; (3) normal labor, first stage; 
(4) normal labor, second stage; (5) compli- 
cations of pregnancy including nephritis, 
pre-eclamptic and eclamptic toxeemias, hyper- 
thyroidism, abortion, miscarriage, and poly- 
hydramnios. 

For purposes of emphasis, in the following 
presentation of data, the findings are also con- 
sidered under the headings of (1) serum cal- 
cium, (2) diffusible calcium, (3) non-diffusible 
calcium, and (4) ratio of diffusible to non- 
diffusible calcium. 

Serum calcium. Of 5 patients in early preg- 
nancy the serum calcium was within the 
normal limits of 9 to 11 milligrams per 100 
cubic centimeters in 3. In 2 patients the 
figures were above normal (11.2; 11.59). 

Of ro patients in late pregnancy the serum 
calcium was within normal limits in 7. In 3 it 
was below normal (8.02; 8.29; 8.79). 

In 12 of 21 patients in the first stages of 
labor the serum calcium was within normal 
limits. It was below normal in 7 cases (7.2— 
8.97) only one being below 8 milligrams per 
100 cubic centimeters. Figures above normal 
were found in two cases (11.10; 11.16). 
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TABLE II.—THE TOTAL SERUM CALCIUM, THE 
DIFFUSIBLE AND NON-DIFFUSIBLE cC\,- 
CIUM, AND THE RATIOS OF DIFFUSIBLE T09 
NON-DIFFUSIBLE AND TO TOTAL CALCIUy 
IN COMPLICATIONS OF PREGNANCY 

Diffus- 

ible 


calcium 


| 
| Non-diff.| D 
| calcium | ND 


| 
Serum 


Condition calcu ® 


1/T 


Eclampsia 


4.46 | 8.34 


E iclampsia 4 days 
postpartum 


Pre- eclampsia 


Pre- eclampsia 4 days 
Mimi irpibcase 


Pee -eclampsia 


Hyperthyroid 8 mo. 
Pre -eclampsia 7 % mo. 
Pre- eclampsia Io mo. ; 
Nephritis toxemia 


Pre edempsia 9 7 mo. 
Pre -ecli ampsia 9 mo. 
Acute polyhydramnios 


8 mo. moderate oedema 


dead fetus 


7 mo. lues 
6 mo. miscarriage 
7 mo. miscarriage 


Threatened abortion 
8 mo. encephalitis 
Pre-eclampsia 7 days | 

postpartum = 5.7: gI.3 








*Calcium values expressed in millig zrams per 100 cubic centimet 
D/ND—tatio of diffusible to non-diffusible calcium. 
D/T—tatio of diffusible to total serum calcium. 


In 3 patients in the second stage of labor 
the serum calcium values were within normal 
limits. 

The individual figures in the complications 
of pregnancy are shown in Table II. It is in- 
teresting to note that in the 7 patients with 
eclamptic, pre-eclamptic, nephritic and thy 
roid toxzemia, the serum calcium values were 
above normal (11.35—15.5) in all but one 
(10.5). 

Diffusible calcium. Considering the normal 
figures for spinal fluid calcium to be 4.5 to 5.5 
milligrams per 100 cubic centimeters, normal 
values were found in 4 of 5 patients in early 
pregnancy. A figure above ‘moemal was found 
in one patient (5.71). 

Of ro patients in late pregnancy the 
diffusible calcium was within normal limits in 
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TABLE III.—AVERAGES OF CALCIUM VALUES 
OBTAINED IN EACH GROUP 


Ratio 


Serum /|Diffusible 
i i D/NDt 


Condition Non-diff. | 
calcium* | calcium | calcium 


| 96.6 

| “ 
| 

| 


Early pregnancy 


139.58 


Late pregnancy 45 5.34 .20 
ist stage 3:94 } 162.8 
4.88 | 120.7 


Labor 2nd stage 10, 28 





Poxemias T2. 7.62 | 63.14 





*Calcium values expressed in milligrams per roo cubic centimeters. 
tRatio of diffusible to non-diffusible calcium expressed as percentage. 


6. It was above normal in 2 (5.85; 6.82), and 
below normal in 2 patients (4.45; 4.45). 

In g of 21 patients in the first stage of labor, 
the figures were within normal limits. They 
were above normal in 12 cases (5.65—6.82). 

In one patient in the second stage of labor 
the diffusible calcium was normal. In 2 it 
was above normal (5.6; 6.0). 

Of the 7 patients with toxemia as shown in 
Table II, the diffusible calcium was within 
normal limits in 5. In 2 the figure was very 
slightly subnormal (4.46; 4.45). 

Non-diffusible calcium. In 2 of the 5 pa- 
tients in early pregnancy, the non-diffusible 
calcium was within normal limits of 4.7 to 
5.75 milligrams per 100 cubic centimeters. It 
was above normal in 2 (6.15; 6.76) and below 
normal in 1 (3.81). 

Of 10 patients in late pregnancy 3 were 
within normal limits. Values above normal 
were found in 1 (6.5) and below normal in 6 
(2.71—4.49) 

Of 22 patients in the first stage of labor the 
non-diffusible calcium was within normal 
limits in only 3. It was above normal in 2 
(5.81; 5.94), and subnormal in 16 (1.4—4.68). 
Twelve of the subnormal figures were below 4 
milligrams per 100 cubic centimeters. 

In one patient in the second stage of labor 
the non-diffusible calcium was normal, in 2 it 
was subnormal (4.24; 4.4). 

In the 7 toxic patients the non-diffusible 
calcium values were above normal (6.05 to 
10). 

Ratio of diffusible to non-diffusible calcium. 
Of the 5 patients in early pregnancy, this ratio 
was within the normal limits of 82 to 115 per 
cent in 2, It was above normal in 1 (150) and 
below in 2 instances (71.4; 81.2). 


TABLE IV.—THE NUMBER OF CASES IN EACH 
GROUP WITH NORMAL, INCREASED AND 
DECREASED VALUES FOR SERUM CALCIUM, 
DIFFUSIBLE AND NON-DIFFUSIBLE CAL- 
CIUM,. AND RATIO OF DIFFUSIBLE TO NON- 
DIFFUSIBLE CALCIUM 


Ratio 


| Serum 
i D/ND 


Diffusible 
calcium i 


Non-diff. 
calcium i 


‘ ne calcium 
Condition 

] : : ; 
Nor- |, |_| Nor 
mal | mal | 


Nor- 


mal | 


| 

= = | 
Early | 
3 


A | 
pregnancy 


1j}o 


uate 
pregnancy 
zabor —1st 
stage 
sabor—2nd 
stage 


Toxamias 


Of the 1o patients in late pregnancy the 
ratio was normal in 3. It was elevated in 6 
(130—232) and diminished in 1 (69.2). 

Of the 21 patients in the first stage of labor, 
this ratio was normal in 4 only. It was above 
normal in 16 cases (123—414) and below 
normal in 1 (76.9). 

Of the 3 patients in the second stage of 
labor, the ratio was normal in rt. It was above 
normal in 2 cases (118, 141). 

In all 7 toxic patients, the ratio was sub- 
normal (53.4——73.5). 

SUMMARY 

As stated earlier in this paper, it has been 
rather generally observed that the calcium 
content of the blood diminishes in the latter 
months of pregnancy. Our determinations of 
the total serum calcium are in agreement with 
these findings. We have found, however, that 
in addition to this decrease in total serum 
calcium there is a quite noticeable deviation 
from the normal distribution of the various 
forms of calcium, and that this deviation 
extends not only into Jate pregnancy but 
becomes more marked in the early stage of 
labor. 

The majority of the determinations of total 
serum calcium made during pregnancy and 
the first stage of labor lie within the lower 
limits of normal. In only one patient was the 
serum calcium below 8 milligrams per 100 
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cubic centimeters (7.2 milligrams—labor first 
stage). In the few cases in which specimens 
were collected in the second stage of labor the 
trend was toward a higher value for serum 
calcium. 

The diffusible calcium appears to increase 
slightly as pregnancy progresses, reaching a 
maximum during the first stage of labor. This 
increase is shown better by a consideration of 
the number of individual cases with figures 
above the upper limit of normal variation 
(Table IV) than by the average values 
(Table ITI). 

The non-diffusible calcium decreases rather 
strikingly, reaching a minimum in the first 
stage of labor. This diminution is demon- 
strated both by the average figure for each 
group and by the relative number of deter- 
minations above, below, and within the normal 
limits of variation (Tables III and IV). 

The alteration in the partition of calcium 
which occurs during pregnancy and labor may 
be more clearly shown by considering the ratio 
of the diffusible to the non-diffusible fraction. 
The average results, which are of little 
significance in a small group of cases, are 
shown in Table III. The analysis of the in- 
dividual cases shown in Table IV, bears out, 
however, the striking alterations in the ratio of 
diffusible to non-diffusible calcium shown in 
Table III. 

During the course of pregnancy and during 
the first stage of labor there occurs a gradual 
and definite increase in this ratio, which 
reaches a maximum during labor. The de- 
crease in the ratio which apparently occurs in 
the second stage of labor is of questionable 
import in view of the fact that there were only 
3 patients who were studied in this latter 
group of cases. 

The significance of this disturbance of cal- 
cium balance cannot be stated. It is interest- 
ing to note that in a previous study (4) a 
constant definite increase in the ratio of diffu- 
sible to non-diffusible calcium was found in 
bronchial asthma and allied disorders and in 
some patients with pulmonary tuberculosis. 
The partition of calcium observed in these dis- 
orders of an atopic nature is identical with 
that found in the present study of patients in 
the first stage of labor. 
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The observations in the toxzemic complica- 
tions of pregnancy are of particular interest, 
There were 7 patients in this group; 1 with 
eclampsia; 5 with pre-eclamptic toxemia; and 
t with moderate hyperthyroidism. With one 
exception all were in the late months of preg- 
nancy. All presented practically identical 
findings. The serum calcium in 6 of the 7 
cases was above normal, exceeding 12 milli- 
grams per 100 cubic centimeters in 5 instances. 
This is in rather marked contradistinction to 
the calcium level in the later months of normal 
pregnancy. The diffusible calcium was within 
normal limits in 5 of the patients. In the 2 
others it was just below normal limits (4.45; 
4.46). The non-diffusible calcium was. in- 
creased in all cases and as a result, the ratio of 
diffusible to non-diffusible calcium was shar)ly 
diminished in each instance. This diminution 
is quite in contrast to the increase in this ratio 
which appears characteristic of the same 
period (the latter months) of normal preg- 
nancy. 

The constancy of this finding may be oi 
fundamental importance. Its significance can 
only be conjectured. The observations in 
these toxic patients would suggest the presence 
of a state of diminished cell permeability, a 
condition which might well be associated with 
the marked disturbance of function which 
occurs in various organs in the toxemias of 
pregnancy. 

CONCLUSIONS 

1. During the course of normal pregnancy 
and early labor there is a gradual diminution 
of total serum calcium, a slight increase in 
diffusible calcium, and a marked decrease in 
non-diffusible calcium. 

2. The ratio of diffusible to non-diffusille 
calcium increases steadily, reaching a maxi- 
mum in the first stage of labor. This dis- 
turbance is identical with that present in 
bronchial asthma and allied disorders. 

3. The toxemias of pregnancy are chariac- 
terized by a marked decrease in the ratio of 
diffusible to non-diffusible calcium, due in 
most instances to an increase in the non- 
diffusible fraction. This finding suggests a 
condition of diminished cell permeability wit) 
associated disturbance of tissue functions in 
these disorders. 
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RELIABLE laboratory test for the early 
diagnosis of pregnancy has been a 
long felt want. The most recent and 

seemingly the most promising of the many 
attempts made to satisfy this desire is the 
Aschheim-Zondek reaction which has for its 
basis the presence in the urine during preg- 
nancy of large amounts of anterior pituitary 
hormone. Hypertrophy of the anterior lobe 
of the hypophysis during pregnancy was 
recognized by Erdheim and Stumme. Further, 
Aschheim and Zondek showed that the anterior 
lobe (aside from its effect upon body growth) 
produced a substance capable of initiating 
the development of immature ovaries. They 
called this hormone the “motor” of the sex 
glands and found it to be excreted in the 
urine in active amounts during pregnancy. 
Since they were unable to demonstrate the 
presence of this hormone in the urine in 
conditions other than the gravid state, their 
reaction is superior to tests which depend 
upon metabolic and serological changes not 
specific for pregnancy (Abderhalden reaction, 
maturin test, antithrombin test, epinephrin 
test, etc.). 

The changes produced in the ovaries of 
immature mice after the injection of urine 
obtained from cases of pregnancy are identical 
with those seen after the implantation of 
anterior lobe tissue and are recognizable at 
the end of too hours. The authors dis- 
tinguish three characteristic reactions: 

Reaction 1. Ripening of follicles; ovulation; 
cestrus. The primordial follicle increases in 
size and develops a cumulus oophorus. 
Following maturation the follicle ruptures 
and the ovum enters the fallopian tube; 
corpus luteum formation follows. Under this 
influence of the anterior pituitary hormone 
the ripening follicle secretes the ovarian hor- 
mone which in turn produces oestrus, rec- 
ognized through enlargement and congestion 
of the uterus, accompanied by hypertrophy 


of the vaginal membrane and cornification of 
the upper cell layer (Allen test). 

Reaction 2. “Blood spots” (hemorrhagic 
follicles). The hyperemic ovary with greatly 
dilated blood vessels shows massive hiemor- 
rhages within the cavity of mature, partially 
luteinized follicles. This characteristic re- 
action is recognizable macroscopically by 
brown elevations the size of a pin head which 
give the ovary a mulberry appearance. 

Reaction 3. Luteinization of follicles. lor- 
mation of corpora lutea atretica. The lutein- 
ization of the theca and granulosa cells takes 
place so rapidly as to imprison the ovum 
(corpus luteum atreticum). 

The changes described above are so striking 
that they may be recognized macroscopically 
in the majority of instances. For the diag- 
nosis of pregnancy the presence of reaction 1 
alone must be considered negative or, at the 
most, suggestive; whereas reaction 2 or 3 is 
diagnostic. A microscopic tissue examination 
is advisable in all doubtful or apparently 
negative cases. 

A positive Aschheim-Zondek reaction when 
obtained by the injection of urine into 
immature mice indicates the presence of 
living tissue derived from a fertilized ovum. 
The test is therefore positive in all cases of 
uninterrupted intra-uterine and extra-uterine 
pregnancy, as well as in cases of hydatidiform 
mole and malignant chorio-epithelioma. ‘The 
reaction is strongest during the earliest 
months of gestation, becomes weaker as preg- 
nancy approaches term, and disappears about 
one week postpartum. Urines obtained some 
time after intra-uterine fetal death, missed 
abortion, tubal rupture or tubal abortion 
may no longer give a positive reaction. .\s 
long, however, as the ovum or any of its cle- 
ments are alive and proliferating the test 
will remain positive. 

For the past 5 months we have been using 
the Aschheim-Zondek reaction to determine 
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its dependability as an aid to clinical practice. 
The results obtained thus far have been most 
satisfactory, and we are able to confirm in 
every respect the claims made by its origi- 
nators. We are now able to report a total of 
100 cases in which our reports have been 
checked clinically. 

The details of our technique are practically 
identical with those recommended by Asch- 
heim and Zondek in their original report. The 
urines submitted to us have come almost en- 
tirely as unknowns—cases seen either in the 
Out Patient Department of Harper Hospital 
or cases from private practice in which the 
diagnosis could not be made by clinical 
methods. Our series, therefore, does not 
contain a large number of controls made 
upon normal individuals but rather repre- 
sents a trial of the reaction as a diagnostic 
procedure. 

TECHNIQUE 

To carry out the test we have used, when- 
ever possible, the first morning specimen of 
urine, since it is more concentrated and con- 
tains the hormones in greatest quantities. 
One ounce of urine is sufficient for the test 
and is kept refrigerated in a clean, not 
necessarily sterile container. A few drops of 
acetic acid are added if the urine is alkaline 
or neutral; one drop of lysol or tricresol 
serves as a preservative. Medication of the 
patient or the addition of more than minimal 
amounts of preservative occasionally results 
in death of the animals. 

The mice used are immature females, 3 to 
5 weeks of age and weighing 6 to 8 grams. It 
is very important that these limits be strictly 
adhered to. Older mice may no longer be 
immature and will give false reactions, and 
younger mice do not tolerate injections well. 

Five mice are used for each test since all 
mice do not react equally, and some may die 
from other causes during the course of the 
injections. Each mouse receives an injection 
of 0.3 cubic centimeters of urine subcutane- 
ously twice a day for 3 days, six injections in 
all. At the end of 100 hours, i.e. at the be- 
ginning of the fifth day, the mice are autop- 
sied and the reaction determined by the 
appearance of the ovaries. Microscopic sec- 
tions were made in all cases in our series. 
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The following tables summarize our results: 


TABLE I.—NORMAL INTRA-UTERINE 
PREGNANCY 
No. Cases Positive Negative 
13 re) fe) 


Gestation Error 
B POG WOBREs «sce acces 13 
oa | 8 8 re) ° 
3 to 10 months.... 5 28 ° ° 
Postpartum 2 to 7 days... 4 ° ° 


Total 53 53 


The earliest diagnosis was made from a 
specimen of urine obtained 3 days after the 
expected date of menstruation; four speci 
mens were positive on the seventh day. 


TABLE. Il. 
Condition 

Amenorrhaa 
Menopause. 
Uterine fibroid 
OWONISN CYSE. i. 6 5 seas 
Uterine carcinoma 
Normal Male: ........56..% 
Normal female 


NON-PREGNANT SUBJECTS 


No. Cases Positive Negative Error 


oo 


WWHNHWPL 
WwWNHNHWL 


Total 35 I 34 I 


The false positive reaction obtained in this 
group might be explained as a_ technical 
error inasmuch as only 1 of the 5 mice 
showed a positive reaction, the others being 
definitely negative. The case was one of a 
functional amenorrhoea. Another specimen 
of urine was not obtained for re-examination, 
but it is definitely known that the patient 
has since menstruated normally and was not 
pregnant, 


TABLE III.—ABNORMAL PREGNANCY 


Condition 
Threatened abortion I 
Incomplete abortion 2 
Tubal pregnancy 2 
Hydatidiform mole... 2 
Chorio-epithelioma malignum — 5 


No. Cases Positive Negative Error 
I ° ° 


I 
2 


Total 12 ° 


The negative reaction obtained in one case 
of incomplete abortion cannot be considered 
a false reaction since at the time the urine 
was obtained nothing remained 7 utero save 
a few fragments of necrotic placental tissue. 
The positive reactions in cases of malignant 
chorio-epithelioma represent specimens ob- 
tained at different times from 2 cases following 
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hydatidiform mole. These cases are now 
being studied carefully, and we hope in the 
near future to report some interesting and 
important findings. 
PABLE 1V.~-SUMMARY 

No. Cases Positive Negative Error 
Normal pregnancy... oe. 
Non-pregnant....... 5 
Abnormal pregnancy...... 


3 53 ° 
35 I 34 
12 II I 


Total 65 35 


The results obtained are approximately the 
same as those originally published by Asch- 
heim and Zondek. In their series of 197 cases 
of normal pregnancy, the reaction showed an 
error of 2 per cent, controls (non-pregnant 
subjects) an error of 1.6 per cent. Ehrhardt’s 
series of 197 cases showed correct diagnoses 
in 98.5 per cent. Other authors have reported 
smaller series with an accuracy of 100 per cent. 
We do not believe that such small numbers 
permit drawing any definite conclusions. 

Louria and Rosenzweig have published a 
series of 132 cases with an accuracy of 98 
per cent in cases of pregnancy, and an accur- 
acy of only g1 per cent in their controls. An 
undoubted source of error in their method 
was their use of mice weighing 12 to 15 
grams. According to Aschheim and Zondek, 
a mouse weighing 12 grams can no longer be 
considered definitely immature. This no 
doubt explains the large numbers of false 
reactions obtained by them. 

It appears evident on the basis of the results 
thus far obtained that the Aschheim-Zondek 
reaction offers a very reliable and practicable 
means for the early diagnosis of pregnancy, 
particularly in those cases in which associated 
pelvic tumors, etc., require an accurate dif- 
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ferential diagnosis. The results show an ac- 
curacy equal to, if not exceeding, those of 
other recognized biological tests, and _ its 
simplicity allows it to be carried out without 
elaborate apparatus or specially trained 
technicians. The urine when treated with a 
small amount of preservative remains potent 
for a long time under ordinary conditions. It 
would be entirely feasible for a biological 
laboratory to carry out this reaction very 
much in the same way as our state laboratories 
carry out the Wassermann reaction on a large 
scale. 
CONCLUSIONS 

1. The Aschheim-Zondek reaction offers a 
very reliable laboratory method for the early 
diagnosis of uninterrupted intra-uterine and 
extra-uterine pregnancy, hydatidiform mole, 
and malignant chorio-epithelioma. 

2. Its simplicity permits it to be carried 
out without elaborate equipment. 

3. It has been proved a valuable adjunct 
to ordinary clinical methods in difficult 
problems involving the diagnosis of preg- 
nancy. 


Note:—Since this article was accepted for publication, 
reactions have been done in 159 additional cases, making 
a total of 259. The accuracy in the entire series was 98.8 
per cent. 
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, URGERY is essentially an art, although 
in present day surgery it is so closely 
i‘ ) blended with science that the dividing 
line between them is indistinguishable. In the 
ear!’ days surgery was an art and nothing 
mo:<, due to the fact that all knowledge was 
acquired by the repeated application of ele- 
mentary knowledge. Nothing was known, 
then, of the fundamental principles on which 
the science of medicine and surgery was estab- 
lished. Little was known about anatomy and 
less about pathology. 

From the earliest time, wounds in the dif- 
ferent tissues have occurred as the result of 
trauma. Caring for laceration and inflamma- 
tion naturally resulted in the gradual accu- 
mulation of knowledge concerning these con- 
ditions, and it was the application of this 
knowledge which developed into the art of 
surgery. All surgeons are, in a sense, artists, 
and some teachers of surgery still think that 
craftsmanship, or the artistic use of the hands 


in performing surgical operations, is a major 
element in progress in this work (Cutler). 
Unfortunately, others feel differently, and 
prefer to classify some as operators and others 
as surgeons, the distinction presumably being 
that the surgeon is a scientist as well as an 


operator. It seems to me that as a result of 
the training now required in medical schools, 
itis not possible for anyone to obtain a degree 
without thorough scientific training, so that 
all surgeons are scientists before they have 
obtained any knowledge which may be ap- 
plied to practical purposes. 

Certain surgeons are more interested in the 
development of craftsmanship than are others. 
Usually they have a natural liking for the 
artistic and enjoy seeing an operation well 
performed, without trauma to tissue, loss of 
blood, or loss of time, and with a certain 
scientific knowledge employed throughout the 
operation which enables them to recognize 
tissues and to avoid unnecessary handling of 
them. Others devote all their interest to the 
scientific side of surgery, and to them each 
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case is just a scientific problem. Most of these 
do not operate frequently enough, or with 
enough interest, to become familiar with the 
operative field. Others have no liking for or 
ability to learn the craftsmanship which 
makes skillful surgery. 

It is not as though each operation for a cer- 
tain condition involved the performance of 
just the same technical steps. No two cases 
are exactly alike in every respect; so it is 
necessary for anyone who wishes to become 
a good operating surgeon to perform many 
operations for each condition in order that he 
may become familiar with the normal condi- 
tions as well as with the anomalies and the 
different pathological processes that may be 
encountered. 

To believe that one who is proficient in the 
fundamental sciences and who has carried out 
some intricate and valuable researches is qual- 
ified to perform any operation is not fair to 
him or to his patient. The art of surgery and 
the development of craftsmanship must be 
learned slowly, step by step, and so must be 
learned just as the science of surgery is 
mastered. 


EXPOSURE OF FIELD OF OPERATION 


Proper exposure of the tissues to be oper- 
ated on is the most important technical step 
in an operation. If the field can be brought 
into view, the operation can be carried out 
accurately and without trauma to neighboring 
tissue. Working with insufficient exposure 
may result in serious hemorrhage or in such 
trauma as the severance of the common bile 
duct. If the proper exposure is obtained, this 
accident need never occur. Holding the tis- 
sues away and retracting is largely the assist- 
ant’s duty, under the supervision of the sur- 
geon. In my experience one of the most 
difficult tasks a surgeon has to perform is to 
teach his assistants this part of the operation. 
Some students will grasp the idea of exposure 
readily but it has been my experience that it 
takes the average student about a year of 


1Presidential address before the Western Surgical Association, Del Monte, California, December 12, 1929 








480 SURGERY, GYNECOLOGY AND OBSTETRICS 


work as a first assistant before he realizes the 
importance of this part of the art of surgery. 
When he has grasped this idea, then he really 
is a surgeon and capable of operating. With- 
out this training no one can learn the art of 
surgery except by blundering through opera- 
tions until he works these steps out for him- 
self, and leaves behind a trail of unsatisfactory 
results which are a discredit to surgery. 

There are many factors which aid in bring- 
ing the field into view. It is essential to have 
the patient in the proper position on the oper- 
ating table. This is especially important in 
brain surgery, orthopedic surgery, and in cer- 
tain operations on the kidney. A simple op- 
eration on the kidney may be made very 
difficult by the improper position of the pa- 
tient. Properly placed incisions of sufficient 
length to allow operating freedom may mean 
the difference between a very satisfactory or 
a most unsatisfactory operation. 

Some persons naturally have an artistic 
sense while others must strive hard to do 
anything in an artistic manner; therefore, 
some use their hands very well in performing 
an operation while others do not. To watch 
Moynihan, Crile, or Cushing at work in their 
operating rooms makes surgery look very 
easy; this is largely because they are artists 
in their work. There can be nothing more 
satisfying than to watch Moynihan perform 
an operation on the stomach or biliary tract, 
or to see Crile carry out in a most delicate 
manner a block dissection of the glands of the 
neck, or to observe Cushing during a long, 
tedious, difficult operation for removal of a 
tumor of the brain. We cannot all hope to 
attain anything like the accuracy and artistic 
ability that these men have achieved, but I 
would like to suggest that in watching these 
artists of surgery that you observe how much 
they employ their hands in the handling of 
tissues and in retracting, for exposure of the 
field of operation. 

Retractors are necessary, but they should 
be employed with as little force and trauma 
to the tissues as possible. Clamping blood 
vessels with hemostats can be done in an 
artistic manner or it can be done clumsily, 
with injury to tissues around the vessel. It 
is not necessary to search out each small vessel 


and divide it between clamps, as often this 
results in a time-consuming, puttering type 
of operation which is anything but artistic. 
If large clamps are used, greater care in ay id. 
ing injury to tissues is necessary. The ol. ect 
of the clamping of vessels is to keep the op ra 
tive field dry and free from blood during the 
performance of the major part of the oj ra- 
tion. Operating in a bloody field is no as 
annoying to some surgeons as to ot! ‘rs; 
nevertheless, the drier the field the more @ cu- 
rate the technical steps will be, and accu icy 
means avoidance of anatomic structures, et- 
ter wound healing and better results, and at 
is what constant attention to the art vill 
accomplish. Tissue crushed by clamp. or 
traumatized by rough retracting may be the 
cause of a result that is discreditable. 

Many operations are time-consuming }e- 
cause just so much operating must be « )ne 
and a..y attempt to hurry through the: : is 
certain to result badly. Most operations | ive 
a certain routine for at least a part oi the 
procedure, and one who has had experi: ‘ice 
becomes familiar with the routine of the op- 
eration; as a result, he can save much time. 
Time is important, but it is always seco nd- 
ary to technique and art. Handling tis ues 
repeatedly after they have been defini ely 
identified, and speculating on all sorts of }yos- 
sibilities during the time the patient is anes- 
thetized and the wound is open, does not 
constitute artistic surgery and can do as much 
harm as speeding through the steps of the 
operation. 

Souttar stated: ‘Surgery is essentially an 
art, for it demands of those who would pursue 
it a combined dexterity of hand and eye, «nd 
an instinctive perception of values which «re 
the characteristics of the true artist.” To 
show that he feels that the art and sci ice 
of surgery are inseparable, he goes on to ay 
that its practice rests on a mass of knowle: ze, 
the accumulated experience of generati..1s, 
which is likely to overwhelm the student by 
its mere bulk and to obscure his vision o/ he 
whole in a mass of detail. 


LIGATURES AND SUTURES 


Tying divided blood vessels was introdi ed 
by Paré in the sixteenth century. Before his 
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tne, and even to a considerable extent after- 
ard, hemostasis was accomplished by sear- 
ig the bleeding vessel with a hot iron or by 
; uring some hot material over the bleeding 
. rface. When ligatures were first introduced 
{ ey were not altogether satisfactory, for 
| thing was known of asepsis or antisepsis, 
< that all wounds were infected and doubtless 
» any of the ligatures sloughed off and sec- 
o dary hemorrhage ensued. The control of 
h.cmorrhage was the greatest problem in the 
carly days of surgery. It is still a great prob- 
|:m, but under most conditions bleeding from 
any source is controlled without too great 
difficulty. The progress in surgery is demon- 
strated by the improvements in the methods 
and ability permanently to control bleeding 
vessels. This, of course, is secondary to, and 
dependent on, the principle of asepsis. Not 
so long ago, it was not uncommon to have a 
patient succumb during the perforn snce of 
an operation because of uncontrollable bleed- 
ing. This unfortunate experience rarely oc- 
curs at the present time. Manual dexterity 
can be acquired only by much practice, and 
skill is necessary even in the application of a 
ligature. Bland-Sutton, speaking of the value 
of asepsis in a lecture on “ Faith in Ligatures”’ 
said that clumsiness associated with aseptic 
precautions often ends in success but that 
dexterity associated with asepsis invariably 
wins. In the institution in which I operated 
more than 25 years ago secondary hemor- 
rhage after extensive operative procedures 
occasionally was encountered. The cause of 
the hemorrhage in most of these cases was 
not that the ligature gave way or slipped off 
the vessel, but rather, I believe, to the fact 
that the vessel really never had been tied. It 
had been grasped in the forceps and divided, 
but, in the tying of the ligature, removal of 
the clamp had allowed the end of the vessel 
to drop back. The result was that the tissue 
over it had been tied, and as soon as the 
crushed end of the vessel opened, bleeding 
into the tissues occurred. In reoperating in 
these cases and searching for the source of the 
bleeding, the end of the vessel would be found 
entirely free, but retracted into the surround- 
ing tissue. This was evidence of failure in 
the artistic performance of the operative pro- 
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cedure. As soon as the cause of these failures 
was realized, it was corrected by proper isola- 
tion of the end of the vessel from its bed in 
the surrounding tissue before the ligature was 
applied. Jumping of the hemostat just at the 
time the knot is tied may result in retraction 
of the end of a vessel, and should be cautiously 
avoided. Secondary hemorrhage is almost 
never seen in this age because of the fact that 
the art of surgery has developed to the point 
at which all vessels are securely ligated at the 
completion of the operation. Contrary to 
the ideas of some surgeons, it is not necessary 
to tie a vessel with a ligature of great size or 
durability. The point is that the vessel itself 
must be properly ligated without other tissue 
being included. 

Skill is necessary in the placing of sutures 
in order properly to approximate the tissues 
and yet not to strangle them, which results 
in necrosis and giving way of the suture line. 
In the earlier textbooks of surgery many in- 
tricate and puzzling methods of suturing are 
described; these have served the purpose of 
impressing on us the importance of accurate 
suturing and also have served as a step in the 
development of the art. We have gradually 
learned that these complicated technical meth- 
ods are unnecessary and that the simpler 
methods are not only easier and quicker but 
also that they approximate the tissues more 
accurately, with better prospects of proper 
healing, and are less likely to result in bleeding 
and necxpsis. 

The artistic surgeon uses smaller needles 
and strands for suturing. Absorbable mate- 
rials are rather generally employed, but the 
large, rough materials cause much more 
trauma to the tissues and do not bring about 
as good healing or result in the fine scar that 
follows the use of fine sutures. Absorbable 
suture, to my mind, is used many times when 
a fine, non-absorbable material would be a 
better suture. 

It seems to me that the workman who does 
his work in as simple a way as possible usually 
does the best job. Simplicity means the fol- 
lowing: the easiest and surest way of preparing 
the patient for his operation, the smallest 
number of assistants that it is possible to 
have, the simplest instruments and other 
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materials to come in contact with the operative 
field, the simplest way of cleansing the skin 
before making the incision, and the simplest 
method in preparing the hands of the opera 
tors and assistants. Cumbersome, compli 
cated ways of doing things are not allowable 
in the development of the art of performing 
surgical operations. 
ANESTHESIA 

Few of us can realize what the discovery of 
anesthesia has meant. One has only to read 
Halsted’s monograph on the thyroid gland, 
in which he describes the operations for goiter 
performed in Germany before any anesthetic 
was known, to get some idea of the horrors 
of surgery in that day. Certainly surgery 
could not have existed long under those cir- 
cumstances. Anesthesia by ether was dis- 
covered in 1846, and by chloroform about a 
year later. These discoveries opened up an 
entirely new era for the art of surgery and 
was one of the openings for the science of 
medicine. Ether and chloroform by inhala- 
tion were the only anesthetics used for several 
years; then other drugs were introduced which 
were to be injected locally to produce local 
anesthesia or into the nerves themselves to 
produce anesthesia in the region supplied by 
these nerves. 

Proper administration of the anesthetic is 
an art in itself. No part of the art of surgery 
requires more painstaking care, judgment and 
craftsmanship than does the art of selecting 
and properly administering an anesthetic. 
From experience, the surgeon learns what type 
of anesthetic will best suit the needs in cer- 
tain cases. If he is always observing during 
the operation he learns to estimate the pa- 
tient’s condition without asking the one who 
is actually administering the anesthetic. The 
anwsthetic is the surgeon’s responsibility and 
I think should be administered to the patient 
in the surgeon’s presence. It is not a good 


plan to divide responsibility in a surgical op- 
eration. When local and spinal anesthesia are 
used, the result, in anzsthesia, will be ob- 
tained according to the skill of the one who 
made the injection. To do this work well re- 
quires a great deal of skill and this can be 
obtained only by long experience and intense 


interest by one who is anxious to become ))ro 
ficient in the administration of anesthesia «nd 
not by one who is using this part of the art 
of surgery to advance to some other posit on. 

The same thing may be said about the use 
of drugs intravenously as a means of indu ing 
general anesthesia. This is a comparati: ely 
new development, but from the reports ind 
experiences to date, it offers a possibility hat 
may work out to great advantage. After the 
pharmacology involved has been determi ed, 
intravenous administration is purely a mi ter 
of craftsmanship and usually can be n ich 
more skillfully carried out by a trained t ch- 
nician who has learned the craft by long e pe- 
rience than by one with much more knowl: jge 
but with less skill. The drug that is t be 
used, and the amount that is to be given. are 
matters for the surgeon to decide. 

Our knowledge of anesthetics has _ ro- 
gressed tremendously in the last few yc urs. 
The anesthesia is more complete now ¢ van 
formerly, better relaxation is obtained, t: cre 
is less risk, fewer catastrophes occur, anc in- 
convenience to the patient is much less. | )p- 
erating on a patient who is completely relaxed 
is quite different from operating on one \ ho 
is straining, is cyanosed, or is not breathing 
properly. Complete relaxation of all mus:les 
means so much in every part of the operai ion 
that it has resulted in a great wave of en- 
thusiasm for spinal anesthesia in recent years. 
The most complete relaxation is obtained by 
this method. Heretofore it has been con:id- 
ered too dangerous to employ generally, ut 
apparently some of the dangers have been 
eliminated, and if the results continue to be 
as satisfactory as they have been recently _ it 
is sure to come into wide use. It allows arti. tic 
performance of the operation, in which ev ‘ry 
structure is recognized through easy expos re 
and all vessels either are avoided or accura‘ ‘ly 
ligated. All nerves are avoided and after he 
operation is completed all structures are -e- 
turned to their proper relations and the lay rs 
of the wound are easily closed without tens 1. 

The first requirement of an anestheti is 
that it will produce anesthesia without n- 
dangering the life of the patient. The sec 1d 
requirement is that it will accomplish ‘ tis 
with as little discomfort to the patient as 
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pos ible. The fear and dread of an operation 
is 1 cually caused chiefly by the fear and dread 
of he anesthetic. Anoci-association is cer- 
tai ly the ideal method because the adminis- 
tr: ion is unknown to the patient. This plan 
ca be carried out in many ways since the use 
of he barbital preparations. Given by mouth 
or »y enema an hour before the patient is to 
lea ve his room, they will bring about profound 
sle-p which will last for several hours. When 
recovery occurs, much of the acute soreness 
m:yv have subsided so that in every way this 
anesthetic adds to the comfort of the patient, 
an anything that will accomplish this also 
adds to the development of the art of surgery. 


ASEPSIS 


A\sepsis is the foundation of surgery. It not 
only opened the way for the further develop- 
ment of the art but it also established surgery 
as a science. Lister announced the principles 
of antisepsis and asepsis about 20 years after 
the discovery of the first inhalation anes- 
thetic. Since that time much has been accom- 
plished toward the elimination of infection. 
This has been brought about by preparation 
of the patient before operation, by proper 
sterilization of all materials that are to be 
used, and by the knowledge gained in meth- 
ods for preparing the hands of the operators 
and assistants. Just as the surgeon is respon- 
sible for the anesthetic, so is he responsible 
for the asepsis which must exist in all mate- 
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rials that are to come in contact with the 
wound. The principles of asepsis are not all 
definitely established yet, for, in spite of all 
precautions, occasionally an infection occurs 
that is unexplainable. Some condition within 
the patient may be responsible. Not always 
are these unexpected infections due to con- 
tamination. The progress in development of 
the art has eliminated all but a very few 
sources of infection. 
UNITY OF ART AND RESEARCH 

This progress must continue, along with 
progress in research, and men must learn to 
use their hands and must teach others to do 
so in order that the surgical art may be car- 
ried on. Many of the keener minds in the 
medical profession are being attracted by re- 
search and rightly so. However, there should 
be and is the best opportunity for research 
for those who are closely in touch with practi- 
cal medicine and surgery. The results of re- 
search and scientific studies carried on by 
persons with this two-fold interest are likely 
to be of greater value than those prosecuted 
by persons who have lost touch with patients. 

Perfection of the art of surgery can be ob- 
tained only by constant practice, and only 
those who are willing to spend much time and 
effort in the development of this sort of crafts- 
manship, along with their studies of the sci- 
ence of medicine, will have an opportunity to 
become the real artists of surgery. 


~ 








CLINICAL SURGERY 


FROM THE ST. LOUIS UNIVERSITY SCHOOL OF MEDICINE 


VAGINAL 


HYSTERECTOMY UNDER LOCAL ANASSTHESIA' 


GEORGE GELLHORN, M.D., F.A.C.S., St. Louts, Missouri 


THE comparative study of anesthetics for 
surgical operations has definitely established 
the fact that local anesthesia is safer than 

inhalation narcosis, and that of the various forms 

of local anesthesia, infiltration anesthesia is the 
simplest and safest. 

Contrary to the general surgeons, gynecologists 
have been rather slow in drawing practical con- 
clusions from these facts; and only in the last 
year or two reports, largely from foreign clinics, 
are accumulating which reflect the advantages of 
local anesthesia in gynecology and confirm the 
experiences of earlier workers (Ruge, Thaler, 
Farr, Hertzler, Allen, Frigyesi, and others) in 
this field. 

Supplementing my own observations published 
in 1913 and 1927,” I now wish to call particular 
attention to the use of local anesthesia in vaginal 
hysterectomies. 

Local anesthesia consists of two components, 
namely: (1) a preliminary “twilight sleep,” and 
(2) infiltration of the parametria. 

The pre-operative administration of morphine 
and hyoscin is essential in order to allay the very 
natural apprehensiveness of the patient, and, 
what is even more important, to make it possible 
for her to endure the otherwise intolerable dis- 
comfort of the lithotomy position in which she is 
being operated upon. 

The standard fluid for the infiltration is one- 
half per cent novocain in normal saline solution, 
with adrenalin, 3 drops to the ounce. In the last 
3 months, however, the strength of the novocain 
solution has been reduced to one-fourth per cent 
with equally good anesthetizing effect. 

The technique of parametric infiltration is 
quite simple. The cervix is grasped with a tenacu- 
lum in either lip and gently pulled down and to 
one side (Fig. 1). Into the lateral fornix thus un- 
folded the needle of the syringe is inserted parallel 
with, and alongside to, the edge of the cervix to 
a depth of 1% inches. The direction of the point 

2J. Am. M. Ass., 1913, Ixi, 1354; Surg., Gynec. & Obst., 1927, xlv, 105. 


of the needle, therefore, is a trifle lateral. A e- 
sistance encountered indicates that the needle as 
entered the wall of the uterus; the needle m st 
then be pulled back a little and re-inserted. It 
requires but very little experience to know w’ en 
the needle is in its proper place in the soft tis-ue 
of the parametrium. Thirty cubic centimet rs 
of the % per cent solution are now injecicd 
while the needle is slowly withdrawn. The pro e- 
dure is next repeated on the other side. Figur: 2 
shows diagrammatically how by this infiltrat: on 
of the parametria the nerve supply of the uter: s, 
in particular the large sympathetic ganglion 5 
Frankenhaeuser near the upper end of the cer 
is effectively blocked. 

After the two injections it is essential to wai 
5 minutes for the anesthesia to become comple '° 
A few cubic centimeters meanwhile injected in.o 
the space between cervix and bladder, and cervix 
and rectum, respectively, serve to render subs° 
quent dissection much easier. The marked blanc/i- 
ing of all the tissues which have been injected 
guarantees not only painless but also bloodless 
operating. 

Two possible complications which, however 
are easily prevented, may at once be mentioned. 
The needle may enter a blood vessel and thie 
fluid be thrown direct into the circulation. The 
result would be a collapse. This danger can ec 
avoided by testing through pull on the piston 
whether the needle has perforated a vein, ard 
by injecting slowly and always with the neec'e 
in motion. The possibility of perforating te 
ureter need not be considered if the needle h:s 
been inserted close to the edge of the cervix. 

Another danger may arise from the breaki: g 
off of a needle. Steel needles rust easily ad 
break off at the hilt. It is, therefore, importa t 
that the needle should not be inserted its { |! 
length so that, if it should break off, it can ¢ 
extracted without difficulty. 

The technique of the hysterectomy itself s, 
with a few modifications, based on the “ty >- 


== 


1 Read at a meeting of the American Gynecological Society, Hot Springs, Virginia, May 21, 1939. 
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rABLE I.—INDICATIONS FOR OPERATION 


Cases 
P lapse Pais heeacr palates 18 
C acer of cervix.... Py ae +. ig 


of corpus. . 

of vagina (primary) wee 

NGO Cities cae 335 Rae 
srionepithelioma. . . 


7 
I 
2 
a ee I 
verculosis of cervix and tubes 3 ae I 

of lungs, metrorrhagia and rectocele. .. I 

ORCA U ARCTRL sos Sais ores a nce raid hfe ex , 
with sarcoma....... Peer I 

i. troflexion with descent and subinvolution. . 5 
with cystocele and rectocele. ... 7 

with climacteric bleeding... . I 

fixed, with fibrosis....... } I 

( imacteric bleeding (precancerous?)...... 6 
Sampson cyst, rectocele............ I 
Ovarian cyst with subinvolution....... I 
with uterine polyps..... I 

Missed abortion with deep cervical tears... .. 2 I 
AcenOnis MUM... 00sec cece ss Both D wala ee 1 
Metrorrhagia of 1 year’s standing......... I 


Total... 82 


suture method” designed by R. L. Dickinson! and 
consists of the following steps: 

1. For each side a long (20 inch) suture of 
chromic catgut No. 1 or 2, double, knotted, on a 
strong, non-cutting Mayo needle, is selected. 

2. The cervix is circumcised; the bladder is 
pushed off from the cervix and, laterally, from 
the base of each broad ligament; and both the 
anterior and posterior cul-de-sacs are opened. 

3. The long suture encircles the lowermost 
portion of the broad ligament and includes the 
sacro-uterine ligament. After it has been tied, 
the needle anchors this stitch to the adjoining 
vaginal wall in the manner indicated in Figure 3. 
The end of the suture is secured with a clamp. 

4. Cervix and stitch are pulled in different 
directions, and a cut is made between. The 
needle now bites through the next higher part of 
the parametrium; the suture is looped twice, care- 
fully nestled home, and kept taut by the assistant 
(Fig. 4). This prevents not only slipping of the 
suture but also serves as retractor. The second 
cut usually takes us close to the uterine artery. 
The climbing upward on the broad ligament by 
doubly looped suture and cuts is continued as 
long as the uterus follows the pull easily. When 
the round ligament appears, it is caught by the 
needle and secured in the same manner (Fig. 5). 

5. The opposite side is treated in the same 
fashion. Finally, the uterus is attached only to 
the ovarian and infundibulopelvic ligaments. 
The tubes and ovaries are left, if desired, or re- 
moved by using the final sweeps of the continuous 
'J. Obst. & Gynaec., Brit. Emp., 1913. 
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Fig. 1. Cervix pulled down and to one side. Needle of 
syringe inserted close to, and parallel with, the cervix. 


suture. Sometimes it will be found more expedi- 
ent to apply a clamp temporarily to these upper- 
most structures and replace it by the suture 
after the uterus has been cut free. One must be 
careful to puncture and grip good tissue, to 
prevent slipping, for example in the infundibulo- 
pelvic ligament. Care must be taken to hold the 
climbing suture at all times taut lest the ligated 
blood vessels slip out of the slack. 

6. The uterus having been removed with or 
without adnexa, the free end of the suture with 
the needle attached is not cut, but tucked away 
for the moment (Fig. 6). The peritoneal cavity 
is now closed by a purse string suture (Fig. 7) 
whereby the stumps of the broad ligaments are 
placed extraperitoneally. 

7. The anterior vaginal wall is next separated 
from the bladder by blunt scissors dissection 
(Fig. 8) and suitably resected, if redundant. The 
needle with the free end of the continuous broad 
ligament suture is thrust through the vaginal wall 
near the upper angle of the wound on either side 
(Fig. 9). When these two sutures are tied, the 
broad ligaments are not only in apposition, but 
they have also pushed the bladder backward and 
out of the way. They are now interposed between 
vagina and bladder, and their apposition is made 
even more secure by a few interrupted sutures 
which at the same time approximate the vaginal 
wound edges (Fig. 9). The lowermost ends of the 
broad ligaments which were anchored to the 
vagina at the beginning of the operation (Fig. 3), 
are now brought together merely by tying the 
knotted sutures. 
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8. A small rubber dam drain is sewed into the 
space between bladder and rectum (Fig. 10). It 
will slip out after 10 or 12 days when the catgut 
is absorbed. The rest of the wound is closed 
with one or two interrupted sutures. 

This, in general, is the plan of the operation. 
Occasionally slight additions or alterations are 
needed. A narrow vaginal outlet requires a 
Schuchardt incision, a relaxed pelvic floor a 
perineorrhaphy. A uterus too large to be re- 
moved in the manner described, may have to be 
made smaller by bisection or morcellation, or 
the fundus may have to be luxated outward 
before the interlocking sutures can be applied 
to the upper portions of the broad ligaments. 
In cancer of the cervix, finally, the technique of 
the radical operation of Schauta requires the 
removal of a vaginal cuff. I have elsewhere! 
described the details of this procedure. Such 
variations necessitated by the exigencies of an 
individual case are part and parcel of any opera- 
tive method. 

The effect of the local anesthesia is very im- 
pressive throughout the operation. Circumcising 
the cervix and cutting through the parametrium 
is entirely painless. As the uterus follows the 
pull of the tenacula and direct traction is exerted 
on the round and infundibulopelvic ligaments, 
some pain is experienced in a certain percentage 
of the cases. Fortunately, this pull is of very 
short duration, as the adnexa are quickly re- 

surg., 
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Diagrammatic picture of the nerve supply of the uterus. 
ing fluid deposited in the parametrium effectively blocks all nerve impulses. 
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The anesthetiz- 


moved, and the pain can be greatly reduced 
the steady and gentle traction of an intelli; 
assistant. A glance at Figure 2 which is ta 
from the work by Kuntz on the Autono 
Nervous System® shows that the parametric 
filtration does not block out the nerve suppl) 
the upper parts of the broad ligaments; and a: 
tional injections into these structures at 

moment have no anesthetizing effect. This 
probably due to the fact that the pull on 
ligaments also involves the parietal peritone 
which is highly sensitive as we know from 
fundamental researches of Lennander. 
rate, there is no reason to let the patient suf 
We can easily tide her over this short period 
discomfort by a whiff or two of gas or ethylenc 
a few drops of ether; and this minimum and 
together harmless quantity of inhalation narc: 
in no way vitiates the advantages of the lo 


anesthesia. The remainder of the operation, t! 


is, the closure of the peritoneum, the interposit 
of the broad ligaments, and the approximatio1 
the vaginal wound, is again entirely painless. 

In the manner described I have operated on 
patients. Vaginal hysterectomies performed w 
other forms of local anesthesia (spinal, presac! 
or carried out by other members of the st 
have not been included in the series here | 
sented. 

The indications for operation are shown 
Table I. 


2Lea & Febiger, 1929. 
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Fig. 3. 


a" 


Fig. 5. 

Fig. 3. The cervix has been circumcised, and the bladder 
and rectum have been pushed off from the uterus. The 
first stitch which passes through the lowermost portion 
of the parametrium is being anchored to the adjoining 
vaginal wall. 

Fig. 4. The suture climbs upward in the parametrium 
and is held taut at all times to prevent slipping. Note 
the double loop. 


Table II gives a survey of procedures carried 
out in connection with the vaginal hysterectomies. 

In Table III the systemic complications en- 
countered, are listed. 

The effect of the local anesthesia is shown in 
the following table. 








Fig. 6. 

Fig. 5. Diagrammatic picture of the blood supply, 
securely ligated by the continuous suture. (Redrawn 
from Dickinson.) 

Fig. 6. The stumps of the broad ligaments after removal 
of the uterus. (Redrawn from Dickinson.) 

Fig. 7. The stumps of the broad ligaments are pulled 
downward and outward, and the peritoneal cavity is 
closed by a pursestring suture. 


Table IV bears eloquent testimony to the 
value of local anesthesia. In 54 cases, or 64.6 


per cent, the entire operation could be carried out 
without the slightest sensation of discomfort on 
the part of the patient. In 26 cases, or 31.7 per 
cent, the anesthesia was excellent, and only very 
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occasionally was a small amount of general nar- 
cosis added for humane reasons in order to tide the 
patient over the pull on the ligaments or to ease 
the strain of the lithotomy position. Even the 
most minute quantities of inhalants have here 
been listed, as for instance 20 drops of ether by 
actual count in one case and three whiffs of 
ethylene in another. Only in 3 cases, or 3.6 per 
cent, did the local anesthesia prove insufficient 
and a general narcosis had to be given through 
the greater part of the operation, but even here 
the quantity of the general anesthetic remained 
far below that ordinarily required. In these three 
instances the twilight sleep, for unknown reasons, 
was incomplete. 

In this series of 82 operations, 3 patients died. 
Of these, a woman of 63, with a total prolapse 
and a third degree tear made a normal recovery 
from the operation but died, 7 days later, from a 
parotitis. The second patient, 71 years old, had 
a cancer of the body which, during operation, 
was discovered to be too far advanced for com- 
plete removal; she died after 2 days, from anuria. 
Only in the third case, that of a woman of 49 with 
a cancer of the cervix, was the fatal outcome 
directly connected with the operation. A rather 
large pre-operative dose of radium was, probably, 
the cause of considerable bleeding which made 
the radical Schauta operation on the next day 
extremely difficult; at autopsy, 4 days later, both 
ureters were found to have been ligated. The mor- 
tality in the present series, therefore, amounted 
only to 1.2 per cent. 

In the remaining 79 cases, the signal advan- 
tages of the vaginal hysterectomy in local anes- 
thesia were in full evidence. During operation, 
the infiltration of the tissues rendered dissection 
both easy and bloodless. The operative technique 
employed safeguarded against the slipping of 
ligatures and consecutive bleeding. The opera- 
tive field was at all times in full view and readily 
accessible, and no cut was made until all vessels 
had been secured. The operations, therefore, 
were practically dry. Shock was conspicuous by 
its absence either during or after operation. The 
well known experience that the bodily resistance 
is but little affected by vaginal operations, was 
again confirmed, and the employment of local 
anesthesia still further reduced the strain. The 
patients did not appear to have gone through a 
major operation. As a rule, they slept soundly 
for a number of hours and rarely complained of 
pain afterward. Postoperative discomfort was 
more often due to the perineorrhaphy which, as 
seen in Table II, was performed in one-half of 
the cases. As there was no nausea or vomiting, 
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liquid nourishment could be given almost from 
the beginning, and the ordinary postoperative 
sequels, in particular gas pain, were quite in- 
significant. The pulse was hardly ever affected. 
The temperature, on the other hand, remained 
somewhere between 99 and too for several das 
in a good many instances without influenci ig 
the subjective well-being. It may be that tie 
subfebrile temperature is due to the fact that t ie 
operation is carried out in a non-aseptic field. 

The list of actual postoperative morbidity \ s 
small as seen in Table V. 

The usefulness of local anesthesia in vagii 1 
hysterectomies is particularly marked when 
consider the systemic and other complicati 
conditions encountered in the present seri 
These were listed in Table III. It is obvious th 
diabetes, pulmonary tuberculosis, and card »- 
renal disease would contra-indicate any inha :- 
tion narcosis, whereas these complications p : 
sented no difficulties to the employment of lo: : 
anesthesia. Patients with hypotension or hyp 
tension fared equally well, and systematic blo: 
pressure examinations during operation show \ 
no changes of any kind. Old age, in itself a gra 
complication in any operative procedure, cea: 's 
to be a deterrent factor when an otherwise nec« ;- 
sary operation can be carried out in local ana:- 
thesia. The oldest patient in my series, a wom: ! 
of 76 years, passed through an uneventful co'- 
valescence. This leads to an enumeration of t! 
age incidence in my patients. 

In this table only the first group requires con- 
ment. These women who belonged to the labori: 
class were, without exception, mothers of lar 
families and presented a multitude of sequels © 
indifferent obstetrical care, such as prolapse, dec 
cervical and perineal tears, cystocele and rect.- 
cele, subinvolution, enteroptosis, etc. A case 
point is that of a woman, barely 31 years of ag’, 
who has had seven children, of whom six are alive’. 
Another patient, 33 years old, had given birth 
twelve children. The saddest instance, perhap:, 
was a woman, not yet 30 years old, who alrea y 
had six children and now came to the hospit 
with a missed abortion. She had an enormo : 
cystocele, and an old perineal tear of seco 
degree, and the cervix was torn on both sides : 
to the internal os. These three patients and m« 
others in this group were worn out physically a: 
mentally and seemed senile rather than wom 
in their prime. In every case the choice betwe: 
repair and vaginal hysterectomy was carefu’ 
explained both to husband and wife. Of cour 
the radicalism practiced in this particular cla 
of cases, would be unjustifiable if the vagin 
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Fig. 8. 
Fig. 8. The anterior vaginal wall is held taut with 
clamps, dissected from the bladder, and then suitably 
resected. 


Fig. 9. The broad ligaments are interposed between 
vagina and bladder. 


hysterectomy were more dangerous than con- 
servative procedures. But this is not the case, 
and the perfect safety of vaginal hysterectomy 
under local anesthesia fully authorized this ex- 
tension of the operative indication. 

For the same reason vaginal hysterectomy 
under local anesthesia is qualified to supplant 
the Watkins-Wertheim interposition operation 
which has its very definite drawbacks. In tuber- 
culous women the problem of operative steriliza- 
tion is probably better served by this operation 
than by any other method, and I find that only 
recently Hornung, of Stoeckel’s clinic in Berlin, 
has stressed the same point. 

Some 30 years ago, Duehrssen maintained that 
every woman of 45 years should have her uterus 
removed. At that time such a position was inde- 
fensible, but at any rate it had this nucleus of 
truth that such a radicalism was the best prophy- 
laxis against uterine cancer. Today the safety 
and simplicity of the operation if done under local 
anesthesia, permits us to carry out a more active 
prevention of cancer. Accordingly, as seen in 
Table I, I have in 6 cases vi climacteric bleeding 
performed hysterectomy rather than exploratory 
curettage, and thereby protected the patients 
once and for all from the possibility of malig- 
nancy. Incidentally, I found in one of these ex- 
tirpated uteri an extensive leucoplakia, a meta- 
plasia of the epithelium, formerly called psoriasis 
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Fig. 10. 


Fig. 10. The vaginal incision is closed with a few 
interrupted sutures and a small rubber dam drain is sewed 
into the space between the bladder and the rectum, and is 
secured with a catgut stitch. 


uteri, which is generally considered a forerunner 
of carcinoma. Those to whom this procedure is 
new and, therefore, alarming, should bear in 
mind that a vaginal hysterectomy under local 
anesthesia is in its effect on the patient little 
more than an ordinary curettage. 

Yet, I would not wish to create the impression 
that the operation should be undertaken without 
proper preparation and in every case. The ques- 
tion of diagnosis is of prime importance. The 
man who has to open the abdomen “to see what 
is in it” is hardly equipped to embark on a 
vaginal hysterectomy. Certain conditions are 
definitely unsuited for this operation. The ob- 
servant reader may have noticed that the list of 
operations contains not a single case of inflam- 
matory disease. If such affections are operated 
on at all, they should be attacked by an abdomi- 
nal operation, for peritoneal adhesions in general 
contra-indicate the use of local anesthesia and 
render the vaginal hysterectomy extremely diffi- 
cult. The beginner should select his initial cases 
with great care and start on prolapsed uteri 
which follow the pull of the tenacula easily. He 
should also provide himself with the right sort of 
instruments, in particular good vaginal retractors 
which will satisfactorily expose the operative 
field. For the general surgeon the operation is, 
probably, too difficult, as may be inferred from 
statements made by Farr, Hertzler, Allen, and 
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TABLE II.—-PROCEDURES CARRIED OUT WITH 
VAGINAL HYSTERECTOMIES 
Cases 
Perineorrhaphy..... ; 41 
Third degree tear............ 2 
Le Fort operation. . . 2 
Bilateral removal of adnexa. .. 6 
Unilateral removal of adnexa..... 8 
Schauta’s radical operation for cancer of cervix 13 
Ovarian cyst. . 2 
Removal of rectal polyp I 
Total . Ws 
TABLE III.—-SYSTEMIC COMPLICATIONS 
Cases 
Diabetes. . . 3 
Pulmonary tuberculosis (active) 2 
Cardio-renal II 
Bronchitis I 
Hypotension (100 or less) ere | 
Hypertension (180 or more) 22 
Total 43 
TABLE IV.—-EFFECT OF LOCAL ANASTHESIA 
Cases Cases 
Perfect 53 
Good with occasional ether . 6 
nitrous oxid.. 12 
ethylene = 8 26 
Insufficient, requiring ether. . I 
nitrous oxid I 
ethylene I 3 
others; but to the modern gynecologist who 


knows the anatomy and is familiar with the 
approach from below, vaginal hysterectomy un- 
der local anesthesia will prove a highly satis- 
factory and, in time, easily accomplished pro- 
cedure. This operation, it is true, makes great 
demands on the physical stamina of operator 
and assistants, but the gratifying effect on the pa- 
tient will compensate for the energy expended. 


SUMMARY AND CONCLUSIONS 


Vaginal hysterectomy can readily be performed 
under local anesthesia by which the parametria 
are infiltrated with a !4 per cent novocain solu- 
tion. The special technique employed in the 
hysterectomy is a modification of Dickinson’s 
‘“‘two-suture method.” The details of both pro- 
cedures are described and depicted in this paper. 
Performed under local anesthesia, vaginal hys- 
terectomy entirely loses the character of a major 
operation; the whole procedure is practically 
bloodless and almost always completely painless; 
the strain upon the patient’s resistance is hardly 
more than that of a curettage or minor plastic 
operation. For this reason, systemic complica- 
tions such as diabetes, active tuberculosis, or 
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TABLE V.—ACTUAL POSTOPERATIVE MORBIDI 

( 
Breaking down of snnateiannd 
C y ia ee 


V ses fistula... 
Coccygodynia. . 
Total. . 
TABLE VI.--AGE INCIDENCE 
30 to 39 years 
40 to 49 years 
50 to 59 years 
60 to 69 years 
7° to 76 years. 
Total. ..... 


cardiorenal disease which contra-indicate 
general narcosis or, as in the case of old : 
render any operative intervention extremely | 
ardous, are no bar to vaginal hysterectomy 
local anesthesia is employed. 

The series here presented comprises 82 hyste1 
tomies, of which the greater part was perforn 
for prolapse, cancer, and fibroids. The less | 
quent indications are listed in a table. Ot! 
tables show the number of other operative p 
cedures carried out simultaneously with the h 
terectomy; the various sorts of systemic co 
plications; the very small number of postope: 
tive disturbances; the age incidence. The old 
patient in the series was 76 years old and had 
undisturbed convalescence. 

Of the 82 patients 3 died; but only in 1 ca 
was death caused by the operation, or rather 
fault in operative technique. 

The safety of the operation itself is so gre 
that it permits of an extension of the usual in 
cations, as is discussed at length in the papx 
This opens up new fields for the usefulness 

vaginal hysterectomy. 

Of course, the technique of both the operati: 
and the local anesthesia has to be acquire 
special instruments must be employed; and t 


cases which are suited for local anesthesia, mu | 


be properly selected. This is pre-eminently 


purely gynecological operation, which will prese: | 


no unusual difficulties to the modern gynecolog' 
who knows the anatomy and is familiar with t 
approach through the vagina—an_ operati: 
moreover, which presents such signal advantag 
that he should be glad to adopt it in the inter« 
of his patients. 

Note:—Since the foregoing was written, I have | 
formed g additional hysterectomies. All patients recove! 
from the operation. In 8, the local anesthesia was perf 


in 1 it was insufficient. The total number of cases in t 
present series is now QI. 
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FROM THE GYNECOLOGICAL DEPARTMENT, ROTUNDA HOSPITAL 


THE TECHNIQUE OF TOTAL HYSTERECTOMY 


BETHEL SOLOMONS, M.D., F.R.C.P.1., M.R.LA., DuBLIN, IRELAND 


Master, Rotunda Hospital 


| \ visiting various clinics one is struck most 

forcibly by the different techniques adopted 

by gynecologists for the operation of total 
h sterectomy. In spite of the marked increase in 
te use of radium and X-rays for the treatment 
o| uterine bleeding, there are many such cases 
were in addition to the hemorrhage, the cervix 
is involved either in ulceration, erosion, ectropion, 
or some similar condition, so that hysterectomy 
is necessary and advisable. 

or this type of case the subtotal operation is 
out of the question. Many of the patients who re- 
quire total hysterectomy, are desanguinated, and 
it is necessary to adopt a technique in which there 
will be no hemorrhage, where the operation is 
speedy, and at the same time where complete 
peritonealization is carried out. 

The technique described below has been carried 
out by the author at the Rotunda Hospital and in 
private practice, with complete success for some 
years, and no complications have followed it. 

The patient is given a preliminary “twilight 
sleep” as follows:—morphine 4 grain and scopo- 
lamine hydrobromide '/ioo grain are given one 
and a half hours before operation; morphine 1/6 
grain and scopolamine 4/220 grain half an hour be- 
fore operation. The patient is then brought to 
the anesthetic room, where ephedrine 1% grain is 
administered. The blood pressure is taken, and 
if 130 millimeters mercury or more, the subcu- 
taneous tissues are injected with '% per cent 
novocain. The spinal needle is then inserted intra- 
thecally between the fourth and fifth lumbar ver- 
tebra. One cubic centimeter of spinal fluid is with- 
drawn and mixed with 1 cubic centimeter of 5 
per cent stovaine in glucose, which is already in 
the syringe. Unless the tumor reaches far above 
the umbilicus, the anesthetic is perfect; occa- 
sionally, however, a little open ether is necessary, 
and is given. Before the operation is commenced, 
the vagina is plugged well up to the cervix with 
iodoform gauze soaked in 3 per cent picric acid, 
and the end left well out of the vagina. 


STEPS OF THE OPERATION 


\fter painting the skin with 3 per cent picric 
acid in go per cent alcohol, the abdomen is opened, 
and the skin and skin edges are protected by 


dressings. The first part of the operation con- 
sists of cutting and tying the infundibulopelvic 
and round ligaments, and pushing down the 
bladder. Clamps control bleeding from the ova- 
rian arteries on the uterine side. The uterosacral 
ligaments are then cut without ligating, and the 
posterior peritoneum is pushed down. The rectum 
never appears unless there are adhesions. At this 
stage an assistant removes the gauze in the va- 
gina. The uterine vessels on either side are caught 
in a curved clamp. A small cervix needle is 
passed parallel to the long axis of the uterus, and 
the uterine vessels are ligated (Fig. 4). Macken- 
rodt’s ligaments are caught in a straight forceps 
(Fig. 5). A small cervix needle is used again, con- 
taining a stitch which is placed around the liga- 
ment and acts as a second safety ligature for the 
uterine vessels (Fig. 7). The vaginal angle is then 
caught in a curved forceps. This is an absolutely 
safe procedure, and there is no risk in including 
the ureter for the forceps is kept closely applied 
to the uterus (Fig. 8). A stitch is then placed 























Fiz. 1. Ligation of ovarian vessels, 
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Fig. 5. 


Fig. 2. The ovarian vessels and the round ligament on 
the right side are controlled by clamp. 

Fig. 3. Line of section of uterosacral ligaments. 

Fig. 4. The uterine vessels of the right side are clamped 
and ligated 


round this, and tied (Fig. 9). When all these 
sutures have been placed, the uterus is ready for 
removal. The anterior vaginal wall is cut across, 
and iodoform gauze is passed into the vagina. 
This pushes down any septic matter which may 
have been present. The gauze is left long tem- 
porarily (Fig. 10), and if after the removal of the 


Fig. 6. 
Fig. 5. Mackenrodt’s ligaments are clamped by strai 
forceps. 
Fig. 6. Suturing Mackenrodt’s ligaments with a sn 
cervix needle. The suture acts as a second safety li 1 
ture. 


uterus there is any oozing or any “spill,” it i 
packed in the parametrium and the pelvic px i 
toneum sewed over it. In most cases, however i 
is cut short and drawn through the vagina. 1 
incision in the vagina is continued until it is c« 
pletely cut across, and then sutured. This is 
done with a modified Lembert suture which 1- 
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Fig. 7. The suture around Mackenrodt’s ligament also surrounds the uterine 
vessels. ss 

Fig. 8. Clamping vaginal angle. 

Fig. 9. The vaginal angle has been caught in a curved forceps and a suture 
is being passed. 

Fig. 10. The anterior vaginal wall has been incised—-gauze pushes down 
any discharge from the vagina. 

Fig. 11. Closure of vagina by Lembert suture. 

Fig. 12. Peritonealization of pelvis. 








folds the edges and brings raw surface to raw sur- from right to left. This suture buries the stumps 
face. This must be done with care; otherwise the and causes complete peritonealization. 

vaginal walls may become separated. rhe pelvic My thanks are due to Dr. Stella Henry for the illustra- 
peritoneum is then closed by a continuous suture tions accompanying this communication. 








SURGERY, GYNECOLOGY AND OBSTETRICS 


RESECTION OF THE PRESACRAL NERVE IN THE TREATMENT OJ] 
CORD BLADDER 
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JAMES R. LEARMONTH, Cu.M. 


, F.R.C.S.E., ROCHESTER, MINNESOTA 


Section on Neurologic Surgery, The Mayo Clinic 


WILLIAM F. BRAASCH, M.D. 


AND 


, F.A.C.S., ROCHESTER, MINNESOTA 


Section on Urology, The Mayo Clinic 


OR some time we have been on the lookout 
for a case of “cord bladder,” in which the 
nature of the lesion would justify us in ad- 

vising surgical procedures directed to the vesical 
nerves. Recently such a case came under our 
care, and the immediate results of neurectomy 
were so gratifying that we propose to consider 
here the desirability of operative interference in 
selected cases of this type. We do not intend to 
consider the group of cases in which the disabil- 
ity has been present from birth, for example, 
cases of cord bladder associated with spina bifida, 
and the like. 
THE NERVOUS CONTROL OF MICTURITION 

In planning an operation for any disorder of 
micturition, it is necessary to remember that this 
act depends on a scmewhat intricate reflex in 
which the bladder itself and the internal and ex- 
ternal sphincter muscles each plays a part, for the 
normal act involves contraction of the detrusor 
muscle of the bladder, together with relaxation of 
both internal and external sphincters. The path- 
ways involved in the reflex are three in number, 
and they are derived, respectively, from the sac- 
ral autonomic system (pelvic nerves), from the 
thoracicolumbar outflow of the sympathetic sys- 
tem (hypogastric nerves), and from somatic cen- 
ters situated in the sacral part of the spinal cord 
(pudic nerves). Each of these pathways is com- 
posed of both efferent and afferent fibers. 

The musculature of the bladder is controlled by 
a rich, ganglionated network of nerves, lying on 
its surface. The fibers of the pelvic nerves pass 
directly to synapse with nerve cells in this plexus, 
traversing the hypogastric ganglions in their 
course. These fibers are preganglionic and there- 
fore medullated; they arise from the anterior pri- 
mary divisions of certain sacral nerves, the second 
and third (8), or the third and fourth (4, 9). The 
preganglionic fibers of the hypogastric nerves, on 
the other hand, form synapses in the hypogastric 
ganglions,” where new postganglionic fibers arise 


2About half the fibers of the hypogastric nerves are preganglionic; 
the remainder arise in ganglions lying on the aorta. 


1Submitted for publication, March 27, 1930. 


which reach the bladder through the vesi 
branches of the ganglions. For certain reasons 
was desired to interrupt this thoracicolum 
pathway; therefore, it was necessary to consi 
its origin and anatomical relations in some det 

The hypogastric nerves are two termi 
branches of the presacral nerve of Latarjet (su 
rior hypogastric plexus of Hovelacque). 1 
nerve (Fig. 1) is formed in front of the body of 
fifth lumbar vertebra by the union of three rox 
On each side, branches arising from the first a 
second lumbar sympathetic ganglions unite 
form a lateral root, the fibers of which are p 
ganglionic and medullated. Descending into | 


angle of convergence of the lateral roots is t 


middle root, of postganglionic non-medullat 
fibers, which are continued downward from t 
networks of sympathetic nerves on the ante 
lateral aspects of the aorta known as the int 
mesenteric plexus (8). In 20 per cent of cases t 
three roots form a single nerve; in the remaini 
80 per cent they form a plexus which occupies, 
a varying extent, the space between the two co 
mon iliac arteries. As it descends toward t 
promontory of the sacrum, the presacral nerve 
joined on each side by branches from the thi 
and fourth lumbar ganglions. These four media 
directed branches from the lumbar sympathe 
chain provide the majority of the fibers which t 
thoracicolumbar sympathetic outflow supplies 
the hypogastric nerves, but small branches < 
also given from the second and third sacral sy 
pathetic ganglions direct to the hypogastric g: 
glions. The presacral nerve is easily accessil 
in front of the fifth lumbar vertebra. It lies 
the median line, immediately under the peri: 
neum, through which its strands often may 
seen and to which it is not adherent. Posterio 
it is separated from the great vessels by loose c 
nective tissue; but, after it reaches the level of t 
first or second piece of the sacrum, it becon 
much more intimately related to the bone. 7 
attachment of the mesentery of the small boy 
is cranial to the presacral nerve, and the root 
the mesosigmoid lies to its left. 
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ie deep perineal branch of the pudic nerve, 
de: ved from the third and fourth sacral segments 
of .e spinal cord, supplies motor fibers to the 
str. ted compressor urethre muscle, and sensory 
fib s to the posterior urethra and the region of 
th nternal sphincter.' 


THE FUNCTIONS OF THE NERVES TO THE 
BLADDER 


he pelvic nerves carry efferent motor fibers 
wh cb initiate contraction of the detrusor muscle 
of he bladder, efferent inhibitory fibers which 
cause relaxation of the unstriped muscle of the 
internal sphincter and the posterior urethra, and 
afierent fibers which comprise most of the sensory 
nerves to the bladder. 

Concerning the hypogastric nerves, knowledge 
is not so definite. In mammals the activity of 
these nerves leads to contraction of the unstriped 
muscle of the internal sphincter and the base of 
the bladder, with or without relaxation of the 
musculature of the remainder of the bladder; 
hitherto it has been held that in man there is no 
evidence of inhibitory action of the hypogastric 
nerves(2). Broadly speaking, therefore, the efferent 
activities of the hypogastric nerves are recipro- 
cally antagonistic to those of the pelvic nerves. 
The following considerations show that some 
afferent fibers leave the bladder by the hypogas- 
tric nerves. Section of the presacral nerve abol- 
ished intolerable pain in long standing cystitis (12). 
Head demonstrated that the pain set up by the 
ineffectual contractions of an overdistended blad- 
der in endeavoring to overcome an obstruction at 
its outlet are referred to the eleventh and twelfth 
thoracic and first lumbar dermatomes, the so- 
matic nerves of which arise in the same spinal seg- 
ments as do the sympathetic fibers which form 
the preganglionic connections of the hypogastric 
nerves. In a case reported by Head and Riddoch, 
the patient had sustained a “gross injury to the 
lower end of the spinal cord from the lower lumbar 
segments downward (right fourth lumbar).”” The 
hypogastric nerves were thus the only vesical 
nerves which effected connections with the cen- 
tral nervous system above the level of the lesion, 
yet “automatic micturition was accompanied by 
consciousness of a full bladder, desire to make 
water, and recognition that the bladder was con- 
tracting. ...’’ However, it is improbable that 
these fibers are concerned in the initiation of the 
normal micturition reflex. 

_As we have stated, the deep perineal branches 
of the pudic nerves, derived from the third and 


os Recent observations lead us to doubt that the pudic nerve is the only 
source of sensory nerves to the posterior urethra. 
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fourth sacral segments, innervate the external 
sphincter of striated muscle, and also provide the 
mucous membrane of the posterior urethra with 
sensory fibers. 

REPORT OF CASE 


A man, aged 36 years, came to The Mayo Clinic De- 
cember 9, 1929, complaining of inability completely to 
empty the bladder, of difficulty in securing a bowel move 
ment, and of occasional incontinence of the bowels after the 
use of aperients. He was a farmer, and in the course of his 
work was much exposed to the elements. His previous his 
tory included attacks of gonorrhoea in 1924 and again in 
1927, from which he had recovered symptomatically. 
In October, 1928, he had had a respiratory infection, ac 
companied by fever (101 degrees F.) and dull aching 
pain, in the lower lumbar region, which had been made 
worse by movement. Two days after the onset of this ill 
ness, he had begun to suffer from severe pain in the peri 
neum, and in the posterior aspect of the left thigh and 
popliteal space; on the right side the pain had been 
similar but much less severe. After 2 days the pain had 
been replaced by a coextensive feeling of numbness, and 
he had found that the numb area was insensitive to pain 
and to heat. This anesthesia rapidly had diminished on 
the right side, but had improved only slightly on 
the left side. With the onset of the numbness there had 
been retention of urine and feces which had lasted for 
2days. Thereafter for 3 or 4 months he never had felt any 
desire to urinate or to defecate, but if he had sat down and 
strained he had been able to void some urine and to pass a 
small hard stool. If he omitted these regular attempts, he 
would pass a little urine involuntarily when he coughed or 
sneezed. When he had taken a cathartic he had been 
unable to contro! his bowel. At no time had he had any 
weakness of the legs. Ultimately he had recovered almost 
complete control of the bowel, under all conditions. Since 
his illness, however, he had never been able to pass urine 
while standing; later he had regained consciousness of the 
desire to micturate, and by sitting down he had found he 
could empty the greater part of the bladder, but toward 
the end of the act the stream became forceful 
than at the beginning. 

General examination did not show anything abnormal 
save the condition of the urine. The specific gravity of the 
urine was’1.016, and the reaction was acid; it contained 
albumin graded 1, an occasional erythrocyte, and pus 
graded 4. The blood urea was 30 milligrams for each 100 
cubic centimeters. The neurological examination showed 
sensory loss, as indicated in Figure 2. On the left side this 
implicated the second to the fifth sacral segments, and on 
the right side the third to the fifth sacral segments. The 
only motor paresis discovered was of the external sphincter 
of the anus, which was somewhat toneless. The anal re 
flexes were absent, and the cremaster and bulbocavernosus 
reflexes were less active than normally. The neurological 
diagnosis was residual myelitis of the conus medullaris sec 
ondary to the respiratory infection. 

A cystoscopic examination was carried out December 12, 
1929. The bladder contained 270 cubic centimeters of 
residual urine. There was a moderate degree of cicatricial 
posterior urethritis, no doubt a result of the gonorrhceal 
infections. The internal sphincter was almost completely 
relaxed; the bladder was anesthetic, graded 3, and there 
was marked deficiency in expulsive force, graded 2. The 
wall of the bladder was trabeculated and showed diffuse 
areas of chronic inflammation. A cystogram showed a 
trabeculated relaxed type of bladder. After this instru 
mentation, the patient had a somewhat severe febrile 


less 
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Fig. 1. Connections of the presacral nerve: a, semilunar 
ganglion; b, coeliac plexus; c, superior mesenteric artery; 
d, renal plexus; e, renal ganglion; /, intermesenteric plexus; 
g, inferior mesenteric artery; 4, middle root of presacral 
nerve; i, left lateral root of presacral nerve; j, presacral 
nerve; k, branch from third lumbar ganglion; /, branch 
from fourth lumbar ganglion, and m, hypogastric nerves 
(after Laux). 


reaction, which lasted 48 hours. The residual urine, on 3 
successive days, amounted to 300, 195, and 195 cubic 
centimeters respectively. 

Operation was performed December 20, 1929; a left 
paramedian incision was made. The cecum and small 
bowel were packed upward and to the right, and the sigmoid 
colon was drawn firmly over to the left. The bladder was 
noted to be large and flabby, although the patient had 
been catheterized immediately before operation. The 
rectum was not dilated. The main trunk of the presacral 
nerve was easily visible under the peritoneum over the left 
common iliac vein. The peritoneum over the fifth lumbar 
vertebra was opened in the middle line and this incision was 
extended upward and downward to a length of 8 centi- 
meters (Fig. 3). The presacral nerve was first isolated at 
its lower end, and the branches joining it from the fourth 
lumbar ganglions were divided. The nerve was cut across, 
just beyond the origin of the two hypogastric nerves, and 
ligatures were placed on its distal ends to control bleeding 
from the vasa nervorum. By upward traction on the 
proximal end of the nerve the branches joining it from the 
third lumbar ganglions were put on the stretch and were 
divided. Finally the lateral roots were severed on each 
side; the segment of nerve measured 5.0 centimeters in 
length (Fig. 4). The wound in the posterior peritoneum 
was closed, and the abdominal incision was sutured in 
layers. 

At first the bladder was allowed to drain continuously 
through an indwelling catheter; a daily lavage was given 
with a 1:5,000 solution of potassium permanganate. Dur- 
ing this period of drainage an attempt was made to stimu- 
late the musculature of the bladder and to reaccustom it to 


Fig. 2. The sensory disturbances in the case rep: 
Touch designated by Arabic numerals; pain by Arabi 
merals in circle; temperature by Roman numerals; \ 
tory by V. 


contraction, by the intramuscular administration of 
choline, a proprietary preparation, containing ac 
choline in stable form. The drug is a specific stimula: 
those structures innervated by the sacral autonomic 
flow, just as epinephrine is a specific stimulant of | 
structures innervated by the thoracicolumbar sympat! 
outflow. It was given twice daily in doses of 0.10 g1 
dissolved in distilled water. Its efficacy in promoting 


traction of the bladder may be judged from inspection of < 


cystometrogram (Fig. 5). 

December 29, a clip was placed on the indw 
catheter; the clip was opened at lengthening intervals un 
January 1, 1930, when the catheter was removed. 
patient at once began to pass urine in amounts of a 
100 cubic centimeters, and was emphatic in stating | 
the act was much more easily performed than before oj 
tion. Therefore, it was somewhat discouraging to fin 
the end of the day, 800 cubic centimeters of residual u 
Unfortunately, convalescence, hitherto most uneven 
was complicated on the following day by the develop: 
of severe right epididymitis, with retention of urine. 
first intermittent catheterization wasemployed, and Jan 
7, this could be limited to one instrumentation each 
January 7, residual urine was 270 cubic centimeters 
successive days thereafter it was, respectively, 240, 
330, 180, 255, 215, 300, 270, and 300 cubic centime 
January 17, an indwelling catheter was reinserted, 
0.10 grams of acecholine was given intramuscularly t 
daily. Under this treatment, together with local apy 
tions, the epididymitis subsided, and on January 25 
catheter was removed. Daily tests showed that the res 
urine, January 26, was 150 cubic centimeters; Januar. 
30 cubic centimeters, and January 28, none. The cond 
of the urine improved greatly, and by January 27 
amount of albumin present was graded 1, and the 
was microscopically normal. 
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Mfurcation 
of aorta 


MAYO Chante 


lig. 3. Exposure of the presacral nerve. The plexiform 
arrangement of the nerve has been reproduced, as this 
arrangement is found in 80 per cent of cases. * 


A postoperative examination, January 6, had disclosed 
the same neurological features as before operation. A final 
cystoscopic examination was made February 5. There was 
no residual urine. The internal sphincter was relaxed as 
before. Sensation was still much diminished. The cystitis 
was subsiding. The striking feature was the fact that after 
the introduction of 450 cubic centimeters of water the 
expulsive power of the bladder was considered by the 
cystoscopist to be nearly normal, although a cystometro- 
gram made 2 days previously would not have led one to 
expect this (Fig. 5). 

Clinically, the patient was still unable completely to 
empty the bladder while he was erect, but he recognized 
great improvement in expulsive power, and could empty 
it completely in a sitting posture. He could tell when 
the bladder was becoming full (after the introduction of 
225 cubic centimeters of water), but still preferred to 
urinate voluntarily at regular intervals. Immediately 
after operation, while he was taking aperients, he had a 
little trouble in controlling the bowels; this was possibly 
to be expected, in view of the fact that the tonus of the 
internal sphincter of the anus is partly maintained by the 
presacral nerve through the hypogastric nerves. Rectal 
control, however, began to improve when he was up and 
about, so that he never soiled himself. 


The features of the case may be summarized as 
follows: (1) injury to the intraspinal connections 
of the posterior roots of the second sacral to fifth 
sacral nerves on the left side, and third sacral to 
fifth sacral nerves on the right side, manifested by 
anesthesia of the skin, and anesthesia of the 
bladder; (2) injury to the intraspinal connections 
of the anterior roots of at least the third and 
fourth sacral nerves on both sides, manifested by 


407 


Fig. 4. The nerves removed at operation. The presac 
ral nerve was a single trunk. Above, on the right, are the 
branches joining it from the first and second lumbar gan- 
glions; on the left, these branches are united to form one 
trunk. On each side are the branches joining it from the 
third and fourth lumbar ganglions. Below, the two hypo 
gastric nerves may be seen leaving the presacral nerve. 


paresis of the external sphincter of the anus, and 
loss of expulsive power of the bladder; (3) relaxa- 
tion of the internal sphincter of the bladder, which 
was not due to palsy of the hypogastric nerves, for 
these sprang from unaffected segments of the 
spinal cord (probably this was an expression of 
hypotonia, the result of injury to the synapses of 
a reflex arc, which reached the cord either by way 
of the pudic nerves or the pelvic nerves, and the 
posterior roots of the third and fourth sacral 
nerves); and (4) complete control of the compres- 
sor urethra muscle in spite of the injury to the 
intraspinal connections of the anterior roots of the 
third and fourth sacral nerves; the internal sphinc- 
ter was functionless. 

The most striking feature was the integrity of 
those fibers from the third and fourth sacral ante- 
rior roots which innervated the compressor ure- 
thre muscle. Granted that the lesion was not a 
complete one, it is nevertheless surprising that the 
external sphincter was strong enough to insure 
complete continence of urine. 

The decision to interrupt the thoracicolumbar 
sympathetic fibers to the bladder was reached 
only after much consideration. By this proce- 
dure, we hoped to place the detrusor muscle and 
its reduced motor nerve supply under the most 
favorable conditions for emptying the bladder, on 
the hypothesis that such nerve section would 
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Fig. 5. Cystometric readings: 1, 5 weeks after opera- 
tion; although the cystometrogram shows evidence of an 
atonic condition of the bladder, the patient was able to 
empty the bladder completely, and cystoscopic examina- 
tion showed good expulsive power; 2, 30 minutes after 17 
and 15 minutes after the intramuscular injection of 0.10 
grams of acecholine; the effect of the drug on the detrusor 
muscle is shown clearly. 


interrupt impulses which inhibit the musculature 
of the bladder. There were many arguments, how- 
ever, against such a hypothesis: Elliot, on struc- 
tural and physiological grounds, considered it 
unlikely that the hypogastric nerves could inhibit 
the detrusor muscle in man. Again, even if 
inhibitory impulses pass along the hypogastric 
nerves of man, it does not necessarily follow that 
they are continuous, or that they act as a brake 
on vesical contractions once initiated by the pel- 
vic nerves. Further, in this particular case, a per- 
tinent problem was the degree of reflex inhibitory 
activity (if any) mediated by the hypogastric 
fibers; for their motor function to the internal 
sphincter was in abeyance, as a result of deficiency 
in afferent paths, and it might well be asked 
whether their inhibitory influences also would be 
suppressed, in the absence of complete informa- 
tion as to the tonus of the bladder. Finally, we 
were somewhat reluctant to sever the only intact 
path by which afferent impulses from the bladder 
could reach the spinal cord. 

We could find no guidance in the literature. 
It has been observed (5) in goats that following 
lumbar ramisection by the extraperitoneal ap- 
proach devised by Royle the expulsive power of 
the bladder is increased, and by this procedure 
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some, at least, of the sympathetic nerves to 
bladder are interrupted. Moreover, althoug! 
played no part in the consideration of our c: 
we derived some assurance, only a few hours a: 
the operation, from chancing on a case presen 
to the Société de Chirurgie de Lyon by Riche 
summary of the details given by him folloy 

A woman, aged 50 years, was suddenly seized with « 
plete inability to urinate. Regular catheterization { 
month did not improve the condition, and she consi 
Richer. He was impressed by the degree of dilatati: 
the colon which also existed, but could not demons 
colonic obstruction by barium enema. There wa 
evidence of tabes dorsalis or Pott’s disease, and no n 
or sensory changes in the lower extremities. Spinal ; 
ture showed lymphocytosis in the cerebrospinal fluid 
350 cubic centimeters of water introduced into the bla: 
the patient could pass only 50 cubic centimeters but 
the hypodermic injection of 1 cubic centimeter of a 1 
cent solution of pilocarpine nitrate, 250 of 350 « 
centimeters was passed, with intense bladder colic. Ri 
divided both hypogastric nerves at the level of the u 
border of the hypogastric ganglions. For 15 da 
catheter was passed twice daily; on the fifteenth day 
patient was able to pass 150 of 350 cubic centimete 
fluid. Three months later there was only 60 cubic c 
meters of residual urine. 


Finally we concluded that it was vitally ne 
sary to deal with the residual urine, which « 
stituted the risk to life, and to accomplish thi 
possible, without condemning the patient t 
catheter life. We felt that by submitting to op 
tion the patient might gain much, and would 
nothing, and after the whole position had b 
frankly put before him, he readily agreed to | 
course. 

We recognize that one case is insufficient f1 
which to draw conclusions, although its clin 
features were such that the operation was of 
nature of an almost clean cut physiological exp 
ment. Moreover, we realize that we were cd 
ing with a bladder already partly freed from 
central nervous connections, that the neurecto 
freed it from the controlling influence of s 
another “‘level”’ of the nervous system (as defi! 
by Hughlings Jackson), and that it is necess 
to be cautious in translating the effects we 
served to explain the mechanism of physiolog 
control of the normal bladder. Nevertheless, 
feel that the extent of improvement in the ex} 
sive power of the bladder, and the rapidity v 
which this made its appearance, must be att 
uted partly to the neurectomy. It has been 
experience with this type of lesion, that when 
bladder becomes atonic and a large amount 
residual urine accumulates, in the majority 
cases catheterization will not greatly reduce 
For this reason we usually introduce perman 
suprapubic drainage rather than have the pati 
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fo: ed to catheterize himself three or four times a 


de . It is true that occasionally, with early le- 
si 3 of the central nervous system when anti- 


s\ iilitic treatment has been thoroughly carried 
ov repeated catheterization will gradually re- 
d: e the residual urine over a period of several 
y, oaths, and in the exceptional case it may be 
co ypletely eliminated. Reduction of urine, how- 
ev r, is gradual and extends over a long period of 


he most reasonable explanation of the success 
oi ‘he operation seems to us to be that the hypo- 
gastric nerves in man do carry inhibitory impulses 
to the bladder, and that these impulses may be 
sulicient to prevent complete emptying of the 
bladder when the hypogastric nerves are intact, 
although the pelvic nerves are injured, as in our 
case. Further, the outpouring of inhibitory in- 
fluences by way of the hypogastric nerves would 
seem to be independent of the outpouring of mo- 
tor impulses to the internal sphincter and trigonal 
region. There is a possibility that the results of 
such sympathetic neurectomy will not be lasting, 
but we report the case in the hope that others 
who have similar suitable cases may be encour- 
aged to try the method, and to place their expe- 
rience on record.! 

In selecting cases for the operation, we would 
emphasize certain requirements: The clinical data 
must point to reduction of the function of the pel- 
vic nerves (aptly called by Rose the “emptying”’ 
nerves of the bladder), while the hypogastric 
nerves are uninjured; in other words, the balance 
of vesical innervation is disturbed, and injured 
pelvic nerves are handicapped in their task by the 
“brake” action of intact hypogastric nerves. As 
a corollary, there must not be total paralysis of 
the pelvic nerves, in order that after removal of 
the brake the residual expulsive power of the de- 
trusor muscle may be more equal to emptying the 
bladder. Again, the patient must be continent, 
through the action of the compressor urethra 

‘Seven months after operation, we had a report from this patient 
stating that he could urinate freely in any position and that repeatedly 


catheterization had shown that there was no residual urine. This leads 
us to hope that the beneficial effect of the operation will be permanent. 


RMONTH, BRAASCH: RESECTION OF PRESACRAL NERVE IN CORD BLADDER 





499 


muscle, for the hypogastric nerves are the motor 
nerves to the internal sphincter. Finally, there 
must be satisfactory renal function. 


SUMMARY 


A case of cord bladder is described in which 
both pelvic and pudic nerves were partly para- 
lyzed. 

An operation is described, by which the tho- 
racicolumbar sympathetic supply to the bladder 
was interrupted. 

In view of the part played by this operation in 
eliminating residual urine, the possibility is raised 
that the hypogastric nerves carry inhibitory in- 
fluences to the bladder. 
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SARCOMA OF THE CERVIX 
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J TERINE sarcoma was first described by 

C. Mayer, in 1860, and later confirmed by 

Virchow in 1867. In 1867, G. Veit devoted 

a portion of a chapter in his work upon diseases 

of women to the affection describing 3 cases of 

his own, including 1 case of sarcoma of the cervix 
which was the first on record. 

According to Kelly sarcomata, in general, con- 
stitute about 2 per cent of all uterine tumors or 
about 5 per cent of all malignant neoplasms. 
While most of the uterine carcinomata originate 
in the cervix, the opposite holds for the sarco- 
mata where but one out of five occurs in this 
locality. 

The literature consists almost entirely of case 
reports. Bettinger, in his thesis, in 1909, men- 
tions 33 cases which he collected from the litera- 
ture in reports by 30 authors. 

Piquand, in his treatise on sarcoma of the 
uterus, divides sarcoma of the cervix into two 
groups: (1) Racemose sarcoma, characterized 
by the fact that macroscopically the tumor re- 
sembles a bunch of grapes; and (2) all other 
varieties—a rather ill-defined group. Up to 1905, 
Piquand had collected 29 cases of racemose 
sarcomata. These increase rapidly in size and 
soon fill the vagina, which may become con- 
siderably distended, and they may even herniate 
outside the vulva. There is an associated 
abundant discharge which is often fetid, although 
the tumor does not have any great tendency 
to ulcerate. 

The same author also collected 41 cases other 
than racemose sarcomata. These tumors do not 
differ from sarcomata of the body, and two large 
classes are encountered: (1) sarcoma of the 
mucosa and (2) sarcoma of the parenchyma. 
Sarcomata of the mucosa are very much more 
common and they may be diffuse or circumscribed. 
The diffuse form is very rare. There is an ill- 
defined infiltration, with thickening and vegeta- 
tion of the mucosa, which is involved wholly or 
only in part. The tumor has little tendency to 
invade the body of the uterus, but frequently 
extends the other way, to the vaginal mucosa. 
In the beginning, the neoplasm is limited to the 
mucosa, but later it extends to the muscular tis- 
sue. The circumscribed sarcoma is the most 
frequent of all the sarcomata of the cervix. It 
may take the sessile or pedunculated forms. 


The sessile sarcoma forms a sort of vegetat e 
mass, more or less projecting over the cervix a 1d 
resembling exactly a papillary epithelioma, fr: m 
which it is differentiated macroscopically o: 'y 
by its soft consistency, its greater size, and ts 
tendency to gangrene and suppuration. 

The pedunculated sarcomata or sarcomat: is 
polyps generally have the appearance of a 
rounded or pyriform tumor, joined to the cer ix 
by a more or less contracted pedicle. The siz: is 
variable but rarely exceeds that of an oran e. 
The pedicle is usually implanted in the cervi al 
canal. Very unusually is it implanted on ° 1e 
external surface of the cervix. 

Sarcomata of the parenchyma are rare, t! *y 
always take the polypous form. Primary s 
comata of the parenchyma of the cervix hive 
been noted (Grenser) but they are almost alw: \s 
due to a sarcomatous degeneration of a fibr: 
polyp. The tumor is rather regular in shave, 
smooth or bossed; its consistency is firm, | ut 
variable at different points. 

Histologically round cell, spindle cell, ad 
ramified cell sarcomata are found. Bowman's 
case was a giant cell sarcoma. The surface of | he 
tumor is sometimes covered with a regular 
epithelial layer, but when the sarcoma has existed 
for some time, this covering has partially or 
completely disappeared (Bettinger). It should be 
noted that observers have quite frequently found 
the presence of heterotopic elements of carti- 
laginous tissue (Geisler), or of striated mus:le 
fibers (Rudnewa-Kascherowa, Richter). 

Sarcomata of the cervix always begin insii- 
ously and may evolve for a long time before they 
are manifested by any functional symptom. ‘T he 
three leading symptoms are hemorrhage, pi: in 
and serous discharge, the same symptoms «1- 
countered in carcinomata. The average durat’ )n 
of life appears to be from one and a half to t vo 
years. 

Metastases occur in the parametria, ‘1e 
vagina, the peritoneum, the lungs, the bony «a id 
the central nervous system. 

The treatment should be the radical abdomi al 
hysterectomy along the lines of the Werth: m 
technique. Most of the cases reviewed in ‘1¢ 
literature terminated fatally from metasta 
yet, with earlier recognition of the disease, it 
might be possible to improve the results. 
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fig. 1. Cellular tumor of uterus extending into the 
mucosa on the left. On the right necrosis and acute 
inflammatory reaction. X8. 







SARCOMA OF THE CERVIX 
WITH METASTASIS TO THE OVARY 


Miss M. F., a machine operator by occupation, was 
born in Massachusetts, 36 years ago. She was seen in 
consultation at the Leonard Morse Hospital on February 
1, 1929. Her complaint was constant vaginal bleeding, 
without pain, since August, 1928. Her father, her mother, 
3 brothers and 3 sisters were living and well; 2 brothers 
had died, 1 of pertussis, when 3 years of age, the other 
from a railroad accident at 21 years of age. There were 
no chronic diseases in the family. The patient had measles, 
pertussis, and scarlet fever as a child. In 1918 she had 
influenza. Eighteen years ago she had an appendectomy 
performed at the Leonard Morse Hospital. Four years 
ago she was in the same hospital for what was termed ‘a 
heart condition.” Menstruation was established when she 
was 11; the periods were regular, of the 28 day type, lasted 
6 to 7 days, requiring four napkins per day; there was 
pain across the pelvis lasting 2 to 3 hours after the onset 
and small clots were passed. Since August, 1928, she had 
been flowing constantly; she would have a regular period, 
stain for a few days, flow again for a day and repeat the 
process so that there was the daily appearance of blood. 
There was no pain, except for abdominal cramps at the 
time of the regular period. Her appetite was good, her 
bowels were regular, there were no urinary symptoms, 
and she did not think that she had lost in weight. 

Examination. There was nothing remarkable noted 
except for the pelvic condition. The vaginal examination 
showed normal nulliparous external genitals. The cervix 
was large, indurated, eroded, bled freely to the touch, and 
contained a mass which extended laterally to the para- 
metria. The uterus was hypertrophied and in the second 
degree of retroversion; the adnexa could not be felt easily 
because of the induration of the broad ligaments. The 
urine was normal and the blood examination was within 
normal limits despite the fact that she had had prolonged 
bleeding. 

Radium treatment. On February 1, 1929, the cervix was 
inspected under ether anesthesia. A clinical diagnosis of 
carcinoma of the cervix (inverting type) was made; a 
biopsy specimen was obtained and 50 milligrams of radium 
sulphate, in a Jefferson applicator, covered with a milli- 
meter of rubber was introduced in the cervical canal and 
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Fig. 2. Bundles of spindle shaped cells running in 
different directions. Photomicrograph of section from the 
tumor of the uterus. X7o. 


left in situ 36 hours, giving a radium dose of 1800 milligram 
hours. The vagina was tightly packed with gauze and a 
self-retaining catheter was introduced in the bladder. On 
February 15, 1929, a deep X-ray treatment was adminis 
tered. The pathological report of the fragments obtained 
from the external os was sarcoma. 

Operation. The patient had stopped bleeding after the 
use of radium, but there had been no appreciable reduction 
in the size of the tumor. Operation was decided upon and 
was performed on March 12, 1929. The intervention 
consisted of a radical abdominal hysterectomy with 
ligation of the hypogastric arteries. Under ether ans 
thesia a median incision was made from the symphysis 
extending through the umbilicus and about 2 inches 
above it; this incision was made partly through an old 
median scar. It was found that the uterine tumor filled 
the cervix and extended laterally. The parametria, al 
though infiltrated, were accessible. The infundibulopelvic 
and round ligaments were ligated and cut close to the pelvic 
brim. The leaves of the broad ligaments were separated 
and the peritoneum was pulled upward exposing the com- 
mon iliac arteries at their bifurcation. The hypogastric 
arteries Wtre isolated and ligated, with silk, near their 
origin. The ureters were identified at this place. The 
bladder was separated from the uterus and vagina; it was 
firmly adherent because of the location of the neoplasm 
and because of the use of radium. There was considerable 
cedema of the broad ligaments. The uterine arteries 
were next dissected and tied at their origin. The uterus 
was turned forward, the uterosacral ligaments were 
clamped, cut, and tied; the rectum was separated from the 
vagina posteriorly, the ureters had to be dissected from the 
paracervical tissues by sharp dissection on account of the 
firm scar tissue in this region; they were then liberated up 
to their entrance in the bladder; the venous plexuses, 
extending to the bladder horns, were clamped, cut, and 
ligated. After thorough walling off of the pelvis, the 
vagina was opened at a considerable distance below the 
mass, and the uterus and adnexa were removed. The 
vagina was closed by a figure-of-eight suture at each 
angle, leaving a central opening into which was introduced 
a small cigarette drain. The two layers of peritoneum, 
anterior and posterior, were united with a running stitch, 
thus covering over all raw areas. No. 2 chromic catgut 
was used throughout the operation. A large cigarette 






















Fig. 3. 


and several multinucleated cells. 


Tumor of uterus showing one multiple mitosis 
X 205. 


drain was placed in the cul-de-sac of Douglas and allowed 
to come out at the inferior angle of the incision. The 
omentum was brought down and the incision was closed 
in layers. The duration of the operation was 1 hour and 
17 minutes. She left the table with a pulse of 110 and 
showed no evidence of shock. 

Convalescence. The patient made a good ether recovery. 
The temperature on the evening of the first day was r1o1 
degrees F, pulse 108, respirations 20. On the evening of 
the second day the temperature was rot degrees F, pulse 
104, respirations 20; otherwise the temperature was nor- 
mal, the pulse in the vicinity of 80 and the respirations 20. 
The abdominal drain was removed on the fifth day and 
the vaginal on the seventh. The sutures were removed on 
the ninth day. The patient had to be catheterized every 
8 hours during the 12 days she was in bed; otherwise there 
were no complications. She was examined on the twelfth 
day after operation; the incision was healed except for a 
small granulating wound in the drainage tract, the abdo- 
men was soft and there was no tenderness anywhere. On 
the thirteenth day she was allowed out of bed; shortly 
after she voided normally. She left the hospital on April 
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Fig. 5. 
near center. 


Metastasis of tumor 
X 265. 


in ovary. 
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Two mitoses 





Tumor nod 
Corpus fibrosum in upper right. X8. 


Fig. 4. Metastasis of tumor in ovary. 
lower center. 


2, 1929, on the twenty-first day after operation, in « 
lent condition, and was referred for deep X-ray theray 

Pathological report. The specimen was taken to 
Fk. B. Mallory. The microscopic examination shi 
fibrosarcoma of the uterus with metastasis to the ovat 

On April 20, 1929, an examination of the patient sh« 
a well healed abdominal incision and no abdominal 
derness. The vaginal examination showed a healed vag 
vault and no bleeding to the touch. The rectal exan 
tion revealed no masses or areas of sensitiveness later 
She was enjoying good health. 

On July 5, 1929, the examination was identical with 
preceding one. The patient appeared in good health. + 
after she developed brain symptoms; she was treated 
an internist and by a neurologist. On August 14, 1920, 
died of what clinically seemed to be a metastasis to 
brain. A post-mortem examination was urged but refu 


This case presented many points of inter: 
The clinical diagnosis was that of carcinoma 
the cervix because of the marked ulcerat 
present. The biopsy performed before the int 
duction of radium made the histological diagn: 
possible. Radium stopped the bleeding a 
healed the ulceration but had no apprecia 
effect on the growth itself. Operation \ 
decided upon on account of this fact. 1 
metastasis to the ovary had not been suspec' 
even at operation and was proved with the 1 
croscope. In view of the ovarian involvement ‘ 
chances of a cure with radium were grea 
diminished. From the standpoint of technic 
the preliminary ligation of the hypogast 
arteries near the bifurcation of the common ili 
was of marked value in saving blood and 
expediting the operation. Because of the blo 
less field, the ureters were dissected out of de 
scar tissue in the paracervical regions, with 
great difficulty. Despite the fact that no lo 
recurrence could be found, the patient died 
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INCE the advent of the roentgen-ray a 

constantly increasing number of cases of 

diaphragmatic hernia are being recognized. 
Study of the symptoms of these proved cases has 
presented a fairly definite clinical syndrome. 

Hemorrhage from the stomach is one of the 
less common symptoms and is usually associated 
with severe gastric incarceration. I believe that 
the bleeding from the stomach is caused by ero- 
sion of the mucous membrane at the point of 
angulation and fixation to the hernial opening or 
to a structure in the thorax. In chronic cases, 
this erosion may progress to definite ulceration 
and may present some of the symptoms of gastric 
ulcer. 

In the last 4 years I have operated in 30 
cases of diaphragmatic hernia, in 8 of which there 
had been hemorrhage from the stomach. In 7 of 
these 8 cases, evidence of erosion or ulcer of the 
gastric mucosa was found at the time of operation. 
In this paper I shall give complete reports of these 
8 cases and a brief résumé of the symptoms, opera- 
tive procedure, and results in the 30 cases in which 
I have operated. 

The ages of these 30 patients were as follows: 
one patient each, 7 months, 3 years, 12 years, 27 
years, and 70 years; 6 patients, between 30 and 
40 years; 7 between 4o and 50 years; 6 between 
50 and 60 years; and 6 between 60 and 70 years. 
Thirteen were females and 17 were males. 

The symptoms of diaphragmatic hernia are 
often complex, because of the various structures 
involved. They depend on the amount of me- 
chanical interference with the function of the 
herniated abdominal viscera, on the degree of 
interference with the normal motion of the dia- 
phragm, and on the amount of pressure in the 
thorax, which causes impairment of respiration 
and circulation. The duration of symptoms in 
this group of 30 cases was from 5 weeks to 24 
years; the average duration, 7 years. 

This series of cases may be divided into two 
fairly definite groups. The first group consists of 
those cases in which the stomach is the only ab- 

. dominal organ involved in the hernia. There were 
20 of these cases; 18 were of the oesophageal type 
and 2 were of the traumatic type. 

The second group of cases consisted of ro in 
which several abdominal viscera were incorpo- 


rated in the hernia. Eight of these cases wer 
traumatic origin and the opening was in the 
leaf of the diaphragm. The stomach, colon, s: 
bowel, and spleen were present in the hernia 
cases; the stomach and colon in 3 cases; the st 
ach, colon, and small bowel in 1 case; and 
stomach, colon, and spleen in 1 case. In only 
case of the cesophageal type were multiple 
dominal viscera involved in the hernia. This 
a case of congenital shortening of the cesoph: 
in which the colon was pulled into the lower 1 
gin of the opening but was in no way fixed in 
thorax. There was one congenital hernia re 
ing from failure of obliteration of the pleuro) 
toneal hiatus, in which the entire right and tr 
verse colon and the greater portion of the s: 
bowel were in the left thoracic cavity. This : 
presented symptoms of intestinal obstruc 
(Table I). 

(Esophageal diaphragmatic hernias are usu’ ||\ 
congenital. The symptoms may begin at birth 
at any time during life. There may be a conge: 
tal weakness in the cesophageal ring and a defi: 
hernia may later be produced by some type 
injury or by increased intra-abdominal pressure. 
These cases may be considered of traumatic ori 
gin, but are essentially congenital in the sane 
manner as hernias in the inguinal region. ‘| he 
cesophageal type of hernia produces a more uni 
form symptomatology than hernias elsewhere i 
the diaphragm. The symptoms are those 
intermittent or progressive incarceration 
obstruction of the stomach. At the onset, | 
attacks are usually mild; they consist of epigas 
distress radiating through to the back, come 
during or shortly after a heavy meal, and are 
lieved by belching of gas or vomiting. TI 
attacks are not uncommonly considered to be 
to disease of the gall bladder. As more of 
stomach becomes incorporated into the her: 
the attacks become more severe, the pain ra | 
ating straight through to the back and to 
lower left side of the thorax, is more marked 
the left of the spinal column, and often app¢ 
between the shoulder blades. This pain is ago: 
ing and there is difficulty in belching of gas : 
vomiting because of spasm of the diaphragm : 
reflex cardiospasm. The spasm of the diaphra 
produces an hour-glass deformity of the stoma ., 


1Read before the Western Surgical Association, Del Monte, California, December 12-14, 1929. 
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Fig. 1. 


Fig. 1. Roentgenogram of the stomach on admission. 
Enormously distended stomach with marked torsion; 
herniation of about half of the stomach into the left part of 
the thorax through the cesophageal hiatus shown by large 
gas bubble above diaphragm. Apparent obstruction at the 
pylorus causing retention. Small amount of barium in the 
lower part of the cesophagus. 


which interferes with the emptying of the upper 
loculus, and causes increased intragastric pres- 
sure. The pressure of the herniated portion of the 
stomach on the lower part of the cesophagus inter- 


feres with the belching of gas or vomiting. Spasm 
of the diaphragm is commonly associated with 
referred phrenic pain in the left shoulder which at 
times may radiate down the arm. The increased 
pressure within the thorax causes cardiac embar- 
rassment with palpitation and tachycardia. The 
pressure on the lung and the interference with the 
motion of the diaphragm, cause dyspnoea. These 
symptoms are augmented when the patient lies 
down, and in the more severe cases it is necessary 
for patients to sit up to breathe. The attacks may 
last for from a few minutes to several hours, and 
occasionally are considered to be caused by dis- 
ease of the arteries of the heart or by myocardial 
disease. The attacks usually are completely re- 
lieved by vomiting and often recur immediately 
after food is taken. There is often an interval of 
weeks or months between attacks. It is probable 
that during the interval between attacks the 
stomach is not incorporated in the hernial ring 
and is in its normal position below the diaphragm. 
When the attacks become more or less constant, 
it usually indicates that the stomach has become 
lixed by adhesions in the thorax. All of the early 
symptoms of pressure are augmented during the 
attacks. There is loss of weight from inability to 


Fig. 2. Roentgenogram of colon made the day after the 
roentgenogram of the stomach was made. A large residue 
of barium is shown in abdominal portion of the stomach. 
The entire colon is in normal position below the diaphragm. 

Fig. 3. Roentgenogram of stomach on dismissal about a 
month after operation. The entire stomach is below the 
diaphragm. The pylorus is not obstructed. 


retain food and from marked restriction in diet, 
due to fear of bringing on an acute attack which 
may be termed “food-fear.” The vomiting is 
more severe and often is of the retention type. 
During these severe attacks of vomiting, the 
vomitus may contain blood. If the attacks are of 
long standing, the patient not uncommonly has 
a burning sensation in the epigastrium, which 
comes on after meals and which is relieved by 
taking small quantities of food. If large amounts 
of food are taken, it may bring on one of the at- 
tacks associated with incarceration of the stom- 
ach due to the hernia. Several of these patients 
have been placed on a diet for ulcer and have 
obtained partial relief because of the restricted 
amount of food taken at frequent intervals. 
Hemorrhage is not a common symptom but usu- 
ally is indicative of severe incarceration, with 
fixation of the stomach in the thorax. The bleed- 
ing is caused by erosion of the mucous membrane 
due to the forceful pressure exerted, during the 
attacks of vomiting, on the large, distorted, con- 
gested, and fixed stomach. This erosion may be 
superficial, or, in cases of long standing, may form 
a definite ulceration from repeated trauma. This 
is usually the final stage of incarceration. I have 
never seen a stomach which was strangulated as a 
result of hernia nor do I believe that it is possible, 
because of the powerful musculature and rich 
blood supply in the gastric wall (Table IT). 
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Fig. 4. lig. 

Fig. 4. Roentgenogram of stomach on admission. Con- 
genital cesophageal diaphragmatic hernia with herniation 
of about a third of the cardiac end of stomach into left side 
of the thorax through the cesophageal hiatus. Congenital 
shortening of the cesophagus. Marked scoliosis of the lower 


dorsal spine. Figures 4 and 5 show condition before and 
Figure 5 after abdominal repair of hernia. 


In 3 cases of this series there was associated, 
severe secondary anemia. A large gastric ulcer 
was found on the lesser curvature in one of these 
cases, and gastric resection was done, but there 
had been no gross evidence of hemorrhage. The 
second patient had repeated hemorrhages from 
the stomach and bowel and at the time of opera- 
tion gastric erosion was found, which may explain 
the anemia. The third case was that of a child in 
which the chief complaint was gastric distress due 
to hernia; the concentration of hemoglobin was 
20 per cent and there was no hemoptysis or 
melena. Because of the seriousness of the child’s 
condition, preliminary phrenicotomy was done, 
which gave almost complete relief of gastric symp- 
toms, and it has now been 3 months since the 
phrenicotomy and the percentage of hemoglobin 
has risen to 68. It is difficult to determine the 
cause of the anemia in this case. I have seen sev- 
eral cases which presented marked anemia, with 
no demonstrable loss of blood, very small hernias, 
and few symptoms. It is questionable whether 
this is entirely a separate condition or whether it 
has direct relationship to the hernia. 

In most of the chronic cases which have pre- 
sented symptoms of vomiting there has been 
rather marked loss of weight because of inability 
to retain food and also because of the marked re- 
striction of diet because of the fear of bringing on 
attacks from heavy or ordinary meals. 


5. Fig. 6. 

Fig. 5. Roentgenogram of chest on admission. Ci 
scribed pocket with gas bubble partially back of the s! 
of the heart in left lower part of the thorax, suggest 
phragmatic hernia. 

Fig. 6. Roentgenogram following abdominal rep 
diaphragmatic hernia. The entire stomach is belo 
diaphragm. 


The symptoms in traumatic cases in which 
stomach alone is involved are practically 
same as those in cesophageal cases, but in 1 
of the traumatic cases the colon is involved 
there are the added symptoms caused by 
terference with the function of the colon. | 
may be indicated by obstinate constipation, \ 
accumulation of large quantities of gas in 
colon, or by periodic attacks of partial or 
plete obstruction. The sudden onset of sympt: 
in these cases is usually directly related to 
injury, the progress of symptoms is much m 
rapid, and the first symptom may be that of 
vere gastric hemorrhage or of intestinal obstr 








tion. The respiratory symptoms are usually more 


marked because of the greater amount of visc 
contained in the thorax; these viscera are in di! 
contact with the lung and pericardium, as tl! 
is no hernial sac. 
TREATMENT 

In cases of cesophageal diaphragmatic hernia 
which the stomach only is involved and in wh 
the symptoms are mild, the treatment may 
conservative. In those cases which present p 
gressively more severe symptoms, the possibi! 
of serious complications is very great, and I 
lieve that all of them should be 
surgical cases unless radical operation is cont 
indicated because of the patient’s general con 


conside! 





wit 2a. 
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Fig. 7, left. Roentgenogram on admission. Left congenital oesophageal diaphragmatic 
hernia. Slight shortening of the cesophagus. The entire stomach is above the dia 
phragm in the left part of the thorax and extends into the right part. The heart is 
displaced to the right. 

Fig. 8. Roentgenogram of stomach 21 days after abdominal repair of diaphragmatic 
hernia. The stomach is in normal position below the diaphragm. 


tion. Surgical treatment should be instituted 
before severe incarceration with obstruction and 
traumatic lesions of the stomach have occurred. 
The operative risk is increased by gastric reten- 
tion and the technical difficulties are enhanced by 
fixation of the stomach to the diaphragm and 
structures within the thorax. 

All cases in which the colon or small bowel are 
involved in the hernia demand early operation 
because of the danger of intestinal obstruction. 
These cases are usually traumatic in origin and it 
is best to delay operation until the acute symp- 
toms have subsided, if the patient’s condition will 
permit. 

Preliminary paralysis of the diaphragm pro- 
duced by phrenicotomy is often of value in incar- 
cerated and strangulated hernias because it pre- 
vents spasm of the muscle and relaxes the hernial 
ring. It is of great advantage in closing large her- 
nial openings when there is considerable loss of 
structure of the diaphragm as the relaxation of 
the muscle permits this defect to be closed with- 
out tension and in cases in which the diaphragm 
has been torn from the wall of the thorax it may 
be resutured to the intercostal muscles. It is also 
of value in cases in which there is a congenital 
shortening of the cesophagus because the relaxa- 
lion, and elevation of the muscle of the diaphragm 


following this procedure permits the hernial open- 
ing to be sutured around the lower part of the 
cesophagus entirely above the herniated portion 
of the stomach. It is not necessary in the small 
type of hernia in which approximation can be 
accomplished without undue tension. In some 
instances in which it seems advisable to re- 
establish the function of the diaphragm, the nerve 
may be cut and sutured and function will be re- 
established within 3 to 6 months. 

Phrenicotomy may be used as a palliative meas- 
ure when the radical operative procedure of 
closure of the defect in the diaphragm is contra- 
indicated because of the patient’s condition. The 
rationale of this procedure is to prevent spasm of 
the diaphragm, which is the cause of the severe 
attacks of incarceration of the stomach. I have 
performed this procedure in 7 cases. In 4 cases, 
radical operation was contra-indicated because of 
the general condition of the patient. In the 3 re- 
maining cases phrenicotomy was done prelimi- 
nary to operative repair, but the operation was 
unavoidably delayed and the patients have not 
returned for operation. This procedure does not 
completely relieve the symptoms. There is always 
a moderate amount of gastric distress immedi- 
ately or shortly after heavy meals but these pa- 
tients get along fairly well if they are careful with 
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Fig. 9. 

Fig. 9. Roentgenogram of stomach on admission. Dia- 

phragmatic hernia with herniation of two-thirds of cardiac 

end of stomach through the cesophageal hiatus into left 

thoracic cavity. A gastric ulcer is shown on the lesser 
curvature at the angulation of the stomach. 

Fig. 10. Roentgenogram of stomach 11% months after 


their diet. It completely relieves the acute at- 
tacks of incarceration if the stomach is not fixed 
in the thorax. It is not applicable to hernias in 
which a large portion of the stomach is in the 
thorax, causing marked pressure on the heart and 
lungs, nor is it applicable in any case in which the 
intestines are involved in the hernia. 

The only operative procedure which will assure 
complete relief of symptoms is replacement of 
the herniated abdominal viscera and repair of the 
abnormal opening in the diaphragm. I prefer the 
abdominal approach because I believe that there 
is little risk of thoracic complications. In cases 
in which the abdominal viscera are adherent to 
structures in the thorax, these adhesions can be 
separated through the hernial ring, with little 
danger of injury to the abdominal or thoracic 
viscera, as the definite relationship of the her- 
niated structures can be established. The pres- 
ence of associated lesions in the herniated abdomi- 
nal viscera can be determined as well as any other 
pathological lesion within the abdomen, and there 
is no deformity following operation. 

I have operated in 23 cases by the abdominal 
approach. In every case, the herniated abdomi- 
nal viscera were replaced in the abdomen and the 
opening in the diaphragm was closed by overlap- 
ping. In one case a portion of the diaphragm had 
been entirely torn from the thoracic wall, and was 
resutured to the intercostal muscle. In one case 
gastric resection was done for gastric ulcer high on 


Fig. 


10. Fig. 11. 
operation. The entire stomach is below the diaphragi 
small gastric ulcer is shown high on lesser curvature. 
ary infiltration of barium has occurred in both lungs 

Fig. 11. Roentgenogram of stomach 7 months 
operation. The entire stomach is below the diaphr 
The gastric ulcer is entirely healed. 


the lesser curvature at the time of operation. 
2 cases there was a congenital shortening of 
cesophagus with marked enlargement of 
cesophageal hiatus. This enlarged opening 


closed around the lower part of the cesopha:us 


above the herniated portion of the stomach al‘er 
preliminary relaxation and elevation of the «ia- 
phragm by phrenicotomy. In 15 cases, prelimi- 
nary phrenicotomy was performed, and in 1 case, 
preliminary phrenicotomy and extrapleural t 
racoplasty were done. 

Of the 23 patients on whom radical abdomi: 
operative repair of the hernial opening was done 
Ig patients recovered from operation, and th: 
have been no recurrences to the present time 
have recently received replies to letters of 
quiry, and all patients have been practically 
lieved of symptoms, except for minor complai. ts 
not referable to the hernia. 

In the 30 cases in which operation was } © 
formed, there were 4 deaths following operati 
1 death, on the twelfth day, from pulmonary « 
bolism; 1, on the seventh day, from pneumoni: 
the lung of the opposite side; 1, on the second d 
from cerebral embolism; and 1, 3 hours after 
eration, from respiratory and cardiac failure « 
to increased intra-abdominal pressure. 

I prefer, as an anesthetic, intratracheal et 
lene gas, given with positive pressure, in ca °S 
in which there is marked pulmonary collaj 
In the last 6 months I have used sodium : 
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Fig. 12, left. Diaphragmatic hernia through the oesophageal opening with diverticu- 
lum on the lesser curvature just below diaphragm. 

Fig. 13. Roentgenogram 7 months after operation; the resected stomach is in 
normal position below the diaphragm. Anastomosis is free. 


Fig. 14, left. Roentgenogram of stomach on admission. A diaphragmatic hernia is 
shown with herniation of practically the entire stomach into the left thoracic cavity 
and extending to the fifth rib posteriorly. The opening is close to the cesophageal 
hiatus. 

Fig. 15. Roentgenogram of stomach 5 weeks after left phrenicotomy and repair 
of opening in left diaphragm. The entire stomach is below the elevated paralyzed 
diaphragm. Evidence of gastric ulcer is not shown. 


amylethyl barbituric acid intravenously and by 
mouth preliminary to ethylene gas anesthesia, 
with very satisfactory results. The blood pres- 
sure is taken every 10 minutes during the opera- 
tion. There is usually considerable drop in blood 


pressure during dissection of adhesions from the 
pericardium, and if drop is more than 15 millime- 
ters of mercury, physiological solution of sodium 
chloride, glucose, or gum acacia, are administered 
intravenously in the course of the operation. 
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Fig. 16. 


Large diaphragmatic hernia with almost the entire stomach in left tho- 


racic cavity. The pyloric end of stomach is adherent to the anterior margin of open- 
ing. A small portion of colon is projecting through the lower margin of the opening. 
Insert A. Large opening in diaphragm is shown just to the left but not involving the 
cesophageal hiatus. Adhesions to the cardiac end of stomach may be noted. Insert 
B. Overlapping closure of large opening in the diaphragm after phrenicotomy. 


Postoperative care is of greatest importance in 
cases in which there has been marked pulmonary 
collapse over a long period of time. There is usu- 
ally some delay in expansion of the lung or there 
may be pneumothorax as the result of the positive 
pressure on the side of the thorax that was the 
site of operation. These patients are often greatly 
benefited by being placed in the oxygen chamber 
and when there has been serious pulmonary col- 
lapse this may be a life-saving procedure. Pleural 
effusion in the side of the thorax on which opera- 
tion has been done is not uncommon. This fluid 


may absorb without aspiration, or it may requ 
repeated aspirations. In one case, an empye 
followed atelectasis of the lung on the side 
which operation had been done, and resection « 
rib and drainage were required. 


REPORT OF CASES 


Case 1. A woman, aged 59 years, consulted the cl 
August 2, 1926, because of pain in the epigastrium « 
years’ duration. She stated that she had been in an at 
mobile accident 9 years before but that she had not b 
severely hurt. She did not associate her complaint w 
the injury but it was about that time that she first | 
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TABLE I.—DATA CONCERNING LOCATION, ETIOLOGY, AND CONTENTS OF HERNIA 
IN THIRTY CASES* 


Site of opening 


Etiology 


Contents of hernia 





Classification 


Classification 





“Esophageal hiatus Congenital 


Acquired (trauma, 3) 


Stomach only 





(Esophageal hiatus 


Congenital short oesophagus 


Stomach only 
Stomach and colon 





Hiat us pleuroperitonalis Congenital 


Colon and small bowel 





Trauma: 
Direct injury 
Indirect injury 


“Posterior half and dome of diaphragm 


Stomach only 

Stomach and colon 

Stomach, colon, and small bowel 
Stomach, colon, and spleen | 
Stomach, colon, spleen and small 





lotal 30 








30 





bowel 
| 
| 
| 


*In all cases, the hernia was through the left side of the diaphragm. In 5, there was encroachment in the right side of the thorax. 


noted intermittent attacks of epigastric pain referred 
through to the back. There had been no nausea or vomit- 
ing and no definite relation of the discomfort to the taking 
of food. Fatigue and worry had seemed to precede the 
attacks, which would last a few days. Often she would be 
free from attacks for 2 to 3 months. The gall bladder had 
been removed 10 years before she came to the clinic, with- 
out relief. One year before, attacks had become much more 
severe. She had had pain behind the ensiform cartilage, 
referred through to the back, to the left of the spinal col- 
umn, and coming on immediately after eating. Pain had 
been relieved by vomiting. Three months before she came 
to the clinic, weakness, lassitude, and loss of weight had 
appeared, and 2 weeks before, she had had a very severe 
attack of pain, with nausea and vomiting of “‘coffee- 
ground”? material. This had occurred several times after- 
ward, and for 3 days before examination she had had con- 
stant epigastric pain, nausea, and vomiting. She had been 
unable to retain even fluids and the vomitus had contained 
bright blood. Her bowels had always been constipated and 
for the last 3 months the stools had been very dark and her 
home physician said they had contained blood. She had 
lost 11 pounds in weight in the 3 months before she came 
to the clinic. 

[-xamination was essentially negative except for marked 
tenderness and some rigidity in the epigastrium. Urinaly- 
sis gave negative results except for a few pus cells. The 
concentration of blood urea was 52 milligrams in each 100 
cubic centimeters and that of hemoglobin was estimated at 
75 per cent. Erythrocytes numbered 4,720,000 and leuco- 
cytes 6,400 in each cubic millimeter of blood. Roentgeno- 
grams of the thorax revealed an old, calcified lesion at the 
base of the upper lobe of the right lung. Roentgenograms 
of the stomach gave evidence of a diaphragmatic hernia 
with about half of the stomach above the diaphragm. A 
diagnosis was made of oesophageal diaphragmatic hernia, 
with herniation of about half of the stomach through the 
csophageal hiatus into the left thoracic cavity. The hernia 
was thought to be, probably, of congenital origin, aug- 
mented by trauma. Erosion of the gastric mucosa at the 
point of angulation was found. The patient was hospi- 
talized and treated for 8 days, conservatively, until the 
acute symptoms had subsided. 

August 10, 1926, I performed an abdominal closure of 
the enlarged opening. Ether was used as the anesthetic. 
lhe abdominal approach was made through an oblique left 
rectus incision. There were many adhesions around the 
median portion of the diaphragm. The greater portion of 


the stomach had herniated through an enlarged cesophag- 
eal opening into the thoracic cavity. There was consider- 
able difficulty in replacing the stomach in the abdomen 
because of adhesions fixing the stomach in the thorax. 
These adhesions were separated. The stomach was mark- 
edly dilated and thick walled as a result of partial obstruc- 
tion. There was a wide, irregular area of thinning out of 
the gastric wall on the lesser curvature and on the posterior 
wall at the point of greatest angulation. The serosa was 
covered with adhesions which had been separated from the 
margin of the opening and thoracic portion of the dia- 
phragm. The adhesions were entirely separated from the 
margins of the opening, and the folds of serous membrane 
forming an incomplete sac around the cardia, were partially 
separated and allowed to drop back into the thorax. The 
opening was about 8 to g centimeters in diameter and ex- 
tended into the left side of the diaphragm. A stomach tube 
was placed through the mouth, into the stomach, and the 
opening was closed around the cesophagus and was over- 
lapped about 1.25 centimeters. The cardiac end of the 
stomach was sutured to the diaphragm. 

Convalescence was uneventful. There was very little 
shock following operation. The temperature was 100 de- 
grees F., and the pulse rate 100 on the third day. This was 
the highest that either pulse or temperature reached. 
From the sixth day onward, temperature and pulse were 
normal and remained so throughout convalescence. The 
patient was dismissed from the hospital on the sixteenth 
day, and from observation on the nineteenth day, at which 
time the wound was practically healed and the general con- 
dition was good. A roentgenogram taken the day before 
dismissal showed the stomach in good position below the 
diaphragm. The patient’s husband is a physician and sev- 
eral letters were received, stating that she was entirely re- 
lieved of her previous symptoms by the operation and that 
she was also relieved of the intermittent Cheyne-Stokes 


TABLE II. ASSOCIATED CONDITIONS 


Anemia 

Gastric hemorrhage 
Traumatic gastric erosion 
Traumatic gastric ulcer 
Gastric ulcer (traumatic?) 
Duodenal ulcer 

Cholecystitis with cholelithiasis 
Cardiospasm 
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type of breathing while sleeping. In reply to a recent ques- 
tionnaire, her husband informed me that she died sud- 
denly 6 months ago from angina pectoris. She had had no 
recurrence of any of her previous gastric symptoms. 


The hernia in this case was probably of con- 
genital origin, because, preceding the accident, 
the patient had gastric symptoms which were of 
sufficient severity to warrant removal of the gall 
bladder. She was apparently relieved of the 
symptoms following the cholecystectomy, until 
the automobile accident which, while the injury 
was trivial, was sufficient to induce recurrence of 
the symptoms. Congenital diaphragmatic her- 
nias may begin to give symptoms after some 
strain or injury, in the same manner as in inguinal 
congenital types of hernia. This injury may not 
occur until rather late in life, and the hernia, 
therefore, may be thought to be of an acquired, 
traumatic type. The symptoms of diaphragmatic 
hernia are probably more commonly confused 
with those of cholecystic disease than with any 
other lesion of the upper part of the abdomen. I 
believe that it is always advisable to explore the 
cardiac end of the stomach and the left leaf of the 
diaphragm during the course of every operation 
on the upper part of the abdomen. A complaint 
of weakness and lassitude is commonly associated 
with the more advanced types of diaphragmatic 
hernia in which there is incarceration of a consid- 
able amount of stomach. Vomiting of blood in 
this case was undoubtedly due to the traumatic 
erosions of the mucosa of the stomach which 
occurred during the forceful attacks of vomiting. 
The operative procedure was without incident. 
Exposure was adequate, through an abdominal 
incision, and after separating the adhesions there 
was no difficulty in replacing the stomach in the 
abdomen. There was some difficulty, however, 
in closing the opening in the diaphragm _be- 
cause of the adhesions to the cardiac end of the 
stomach, which necessitated introduction of the 
stomach tube to outline the cardiac orifice. Con- 
valescence was unusual because of complete lack 
of complications in a patient of her age who pre- 
sented acute symptoms of incarceration before 
operation. 


CasE 2. A woman, aged 60 years, consulted the clinic 
September 20, 1929, because of colic in the left upper quad- 
rant of the abdomen of 6 weeks’ duration. The patient 
said that for the last 35 or 40 years she had had attacks of 
epigastric distress termed indigestion. The early attacks 
had not been severe and had consisted of distress in the 
epigastrium which had seemed to go straight through to 
the back. These would usually come on after heavy meals 
or when she was tired. About 25 years before she came to 
the clinic, she first had had an attack of severe colic in the 
epigastrium. The pain had radiated to the right shoulder, 


had been associated with vomiting which did not give re- 
lief, and she had required morphine. In the 3 years follow- 
ing she had had several similar attacks associated with 
jaundice and at the end of that time cholecystostomy had 
been done for gall stones. After this operation she had had 
periodic attacks of epigastric distress in which the pain had 
gone through to the back similar to that in her early at 
tacks. The latter attack, however, had been more severe 
and usually had been relieved by vomiting or belching of 
gas. Ten years previously, she had had a severe attack of 
epigastric distress, with shortness of breath and tachyca; 
dia, which had lasted for about 2 or 3 days and had been 
diagnosed as a heart attack. A short time after this 
had had an attack similar to gall-bladder colic, with ass. 
ciated jaundice which had required morphine for relicf, 
She had not had further attacks of this sort. Since then <}, 
had had what she termed “heart-burn”’ in the left lowe: 
part of the thorax, usually noted after heavy meals or 
haustion. Nine months before she came to the clinic, slic 
had had two or three attacks of pain in the left upper quad 
rant of the abdomen. The pain had radiated straight 
through to the back. There had been no definite relatio: 
ship of this pain to the taking of food but the attacks had 
started in the evening after dinner. She had had more o1 
less constant trouble for 2 or 3 days when she had been 1 
lieved by enemas. She had been given a special diet and 
had been fairly free from symptoms until 6 weeks befor 
she had arrived at the clinic. Since that time she had had 
five or six attacks of severe pain, in the left upper abdomi 
nal quadrant, which had radiated through to the back and 
always had come on during or immediately after a mea 
Vomiting had completely or partially relieved the pain. 
She had had no jaundice. Her bowels had always been co: 
stipated and at the time she came to the clinic she was ta! 
ing daily laxatives as she had been doing for 30 years. .\t 
the time she presented herself for examination, she was un- 
able to take any food or liquids into the stomach without 
severe distress in the upper left abdominal quadrant ani 
the left side of the thorax, and she was afraid to take food 
because of the fear of bringing on one of the severe attac! 
Four years before her visit t» the clinic a stone had been 
removed from the right ureter by manipulation. 

The patient complained of difficulty in taking a full 
breath and being unable to lie on her left side. She weighed 
184 pounds, 20 pounds less than she said she had weighe« 
8 months before. The systolic blood pressure was 186 and 
the diastolic 104, measured in millimeters of mercury 
Concentration of hemoglobin was estimated at 68 per cent 
Erythrocytes numbered 3,650,000 and leucocytes 6,700 i! 
each cubic millimeter of blood. Her pulse rate was o( 
Examination of the heart gave negative results except for « 
slight systolic murmur at the mitral valve. There wis 
moderate distention, with tenderness to pressure, in the 
upper part of the abdomen. Urinalysis of a catheterizc:| 
specimen showed an occasional pus cell and albumin, 
graded 2. The concentration of blood urea, on admission, 
was 40 milligrams and of blood chlorides 528 milligrams 
for each 100 cubic centimeters. Carbon dioxide combini! 
power was 87.9 per cent. Analysis of gastric content r 
vealed for each 100 cubic centimeters, total acidity of 
and free hydrochloric acid of 30, expressed in terms o! 
cubic centimeters of tenth normal sodium hydroxic: 
Seven hundred and fifty cubic centimeters of gastric co! 
tent, which contained blood, were retained. A roentgen: 
gram of the kidneys, ureters and bladder gave negativ: 
results, and of the gall bladder, a normally functioni: 
organ. It was impossible to rule out stones because of t! 
presence of gas. A roentgenogram of the thorax disclose! 
the shadow of the distended cardiac end of the stomac! 
above the diaphragm, and invading the lower third of th 
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left thoracic cavity. Roentgenograms of the stomach 
showed an enormously distended viscus, with marked tor- 
sion and herniation of about half of the stomach into the 
left thoracic cavity through the cesophageal hiatus. This 
condition was revealed by a large bubble of gas above the 
diaphragm. There was apparent obstruction at the pylo- 
rus, causing retention, and there was a small amount of 
barium in the lower part of the cesophagus. 

\ diagnosis was made of a congenital, cesophageal, dia- 
phragmatic hernia, with herniation of practically the entire 
stomach into the left thoracic cavity. As a result of adhe- 
sions, the stomach had become incarcerated in the thorax 
with almost complete obstruction. There was erosion of 
the gastric mucosa at the point of angulation. 

because of the obstruction, with retention of gastric con- 
tent containing blood, a regimen of pre-operative prepara- 
tion was prescribed, including gastric lavage and intrave- 
nous injection of physiological solution of sodium chloride 
and solution of glucose. The stomach was subjected to 
lavage after 12 hours and from 600 to 800 cubic centimeters 
of gastric content was found retained. The gastric content 
contained blood. After 4 days of pre-operative treatment, 
the blood urea dropped to 22 milligrams for each 100 cubic 
centimeters, carbon dioxide combining power to 78.7 per 
cent by volume, and blood chlorides to 528 milligrams for 
each 100 cubic centimeters. October 16, 1929, preliminary 
phrenicotomy was performed on the left side. Anzsthesia 
was effected by ethylene, and sodium iso-amylethyl bar- 
bituric acid administered by mouth 1 hour before opera- 
tion. The abdominal approach was made through an 
oblique left rectus incision. The abdomen was explored 
and the entire stomach was found to have herniated 
through an enlarged cesophageal opening into the left tho- 
racic cavity. The cesophageal opening in the diaphragm 
was about 8.75 centimeters in diameter, and there was no 
definite margin posteriorly. The aorta and the cesophagus 
passed through the same opening in the diaphragm. The 
stomach was adherent to the margin of the opening. These 
adhesions were separated, but it was impossible to replace 
the stomach in the abdomen because of the adhesions which 
fixed the stomach in the thorax. After the thoracic cavity 
was exposed by separating adhesions from the outer margin 
of the opening, it was found that there were several large 
areas of adhesion at the greater curvature of the stomach 
close to the antrum, which were fixing the stomach to the 
posterior portion of the thoracic diaphragm. Several of the 
adhesive bands were very large and were cut between 
clamps and ligated. There was enormous dilatation of the 
stomach, with marked distortion. The obstruction was 
undoubtedly caused by fixation of the stomach by the ad- 
hesions to the posterior portion of the diaphragm and tho- 
racic wall. There were many adhesions to the pericardium. 
The adhesions were separated, after which the stomach was 
removed from the thorax. There was a double layer of 
serous membrane which was continuous with the perito- 
neum of the anterior wall of the stomach and which passed 
over the fundus for a distance of about 7.5 centimeters. 
This was continuous with the thoracic diaphragmatic 
pleura and was the lower portion of a congenital sac, the 
upper portion of which either had ruptured or had so 
markedly thinned out that it was not demonstrable. This 
was partially excised after the stomach tube had been 
passed through the mouth into the stomach so as definitely 
to locate the lower part of the cesophagus. The large ceso- 
phageal opening was then closed around the cesophagus, 
With linen sutures, with the stomach tube in place. The 
lirst suture incorporated a small portion of the wall of the 
esophagus in the closure. The remainder of the opening 
was closed by overlapping the anterior portion over the 
posterior portion for about 1.25 centimeters and the free 
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margin was sutured to the posterior thoracic wall in an 
attempt to obliterate the space between the oesophagus 
and the aorta. Exposure was difficult because of the obesity 
of the patient, but satisfactory closure was made. There 
was marked thinning out of the wall of the fundus of the 
stomach posteriorly close to the adhesions to the posterior 
margin of the opening. This thinning probably was due to 
traumatic erosion resulting from the distortion and trauma 
to the stomach. There was no obstruction at the pylorus 
and no lesion could be demonstrated in the stomach other 
than that caused by the trauma. The gall bladder was 
buried in a mass of adhesions and contained several small 
stones. Further exploring was not done. The patient was 
given a transfusion of 500 cubic centimeters of blood by the 
sodium citrate method. 

There was considerable shock following the operation. 
At the completion of it the patient’s pulse rate was 120, the 
systolic blood pressure was go, and the diastolic, 65. The 
following day, the temperature was tor degrees I°. and the 
pulse rate 120. Respirations were 26 to 30a minute. The re- 
spiratory rate dropped to approximately normal by the 
sixth postoperative day and remained normal during the 
remainder of convalescence. The only symptom of which 
the patient complained was shortness of breath. Roent 
genograms of her thorax 4 days after operation revealed 
some fluid at the base of the left thoracic cavity. This re 
mained present for about 3 weeks, was gradually absorbed, 
and did not require aspiration. The only other complica- 
tion in convalescence was reactivation of sciatica which had 
troubled the patient for years and which kept her confined 
to the hospital for a week or 10 days after the wound was 
entirely healed. At the time of her dismissal she was free 
from gastric or respiratory symptoms. She was dismissed 
from the hospital on the twenty-ninth day and from ob- 
servation on the thirty-sixth day after operation. She still 
complained of some sciatica in the left thigh (Figs. 1, 2 
and 3). 

This patient presented a confusing ¢linical his- 
tory of diaphragmatic hernia complicated by 
definite disease of the gall bladder. It is probable 
that her early attacks were those of diaphragmatic 
hernia and that later they were complicated by 
cholecystitis with cholelithiasis. It is possible 
that the increased intra-abdominal tension caused 
by the distention and vomiting associated with 
the attacks of disease of the gall bladder were 
factors in increasing the amount of herniated 
stomach. The severe attacks simulating cardiac 
disease were probably the result of increased pres- 
sure in the thoracic cavity. The heart was found 
to be normal at the time of examination. The 
stomach undoubtedly had been incarcerated in 
the thorax for 6 weeks prior to her examination, 
and it is probable that the finding of blood in the 
gastric content was the result of a recent trau- 
matic erosion resulting from severe attacks of 
vomiting because of the marked pyloric obstruc- 
tion. The roentgenological examination is inter- 
esting in view of the fact that it could not be 
definitely determined whether or not there was 
an intrinsic obstruction at the pylorus. This is 
the only case which I have seen of cesophageal her- 
nia in which the aorta and the cesophagus passed 
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through the same opening in the diaphragm. The 
preliminary paralysis of the diaphragm by phren- 
icotomy was of great aid in closing the enlarged 
opening both because of its unusual position and 
size and the obesity of the patient. The gastric 
erosion was evidenced by the thinning of the gas- 
tric wall. A definite lesion was not demonstrable 
on the serous coat of the stomach except where 
the stomach had been separated from the margins 
of the opening. 


Case 3. A woman, aged 54 years, came to the clinic 
November 19, 1928, complaining of epigastric distress and 
pain in the left side of the thorax immediately after eating, 
of 4 years’ duration. Marked kyphosis had been present 
since she had suffered a severe fall in her fifth year of life. 
She had never been treated for this. There was no history 
of tuberculosis. Since childhood she had had some indiges- 
tion which she termed ‘‘heart-burn” after taking heavy 
foods such as sauer kraut or corn bread. This distress had 
been periodic and never of much trouble to her. The stom- 
ach trouble had been less severe since she had come to this 
country at the age of 26 years. This she attributed to the 
better quality of food in this country. She had always 
worked hard, had done all of her housework, washing, and 
so forth. For 10 to 15 years before she came to the clinic 
she had noted heart-burn after taking coffee and some 
types of food, but particularly following coffee. This had 
been relieved immediately by belching of gas. The gastro- 
intestinal tract had always been regular in its action. Four 
years before she presented herself for examination, she had 
begun to have, after extreme exertion, marked epigastric 
distress immediately after eating, with pain in the left 
lower part of the thorax and occasional attacks of vomit- 
ing, which would give relief. She had begun to restrict her 
food because of the distress in her stomach and had noticed 
that she had little trouble when she had eaten small quan- 
tities. She had consulted her physician who had thought 
that her trouble was due to anemia and she was treated for 
this. She was given six blood transfusions but only slight 
improvement in the anemia had resulted. Blood had been 
noted in the stool and she had been thought to have an 
ulcer of the stomach. The gastric distress had become 
progressively more marked and she feared to take food be- 
cause of the distress which followed soon after the food 
entered the stomach. This distress had become more or 
less constant, had become situated in the epigastrium, ex- 
tending into the lower left part of the thorax, and the only 
time that she was entirely relieved of it was in the morning. 
If she took a large quantity of food she might vomit or 
belch gas and gain partial relief, but she continued to have 
a moderate amount of distress. She was unable to sit down 
with comfort and kept on the go most of the time. She had 
more distress, with moderate dyspnoea, when she lay down, 
and she usually slept with three pillows. She had had many 
severe attacks of vomiting, had lost 15 pounds in 
weight, and marked weakness had developed as a result of 
inability to take food. For the last month, she said, she 
had been unable to take solid foods, had confined her diet 
to various types of soups, and even then, at times, might 
have marked epigastric distress which occurred immedi- 
ately after the fluid had entered the stomach. The attacks 
had been accompanied by the sensation of pressure in the 
left lower part of the thorax and in the back. 

General examination gave negative results except for 
revealing evidence of emaciation and loss of weight. Bron- 
chial breathing was heard at the bases of both lungs and 
rales were more marked at the left base. The systolic blood 


pressure was 124 and the diastolic, 74. Urinalysis yay, 
negative results. Examination of the blood disclosed a cup. 
centration of hemoglobin of 46 per cent, and 3.700.000 
erythrocytes and 4,800 leucocytes in each cubic millimeter. 
There was, moreover, moderate anisocytosis and poikilo 
cytosis; the proportion of reticulated cells was 0.6 per cent 
and platelets numbered 228,000 for each cubic millimeter. 
The Wassermann reaction on the blood was negative. 
Roentgenograms of the thorax gave evidence of a gas })\\})- 
ble over the cardiophrenic angle which suggested a <ia- 
phragmatic hernia. A roentgenogram of the stomach 
showed the signs of congenital, oesophageal, diaphragmatic 
hernia with herniation through the cesophageal hiatus of a 
third of the cardiac end of the stomach into the left sire of 
the thorax. Congenital shortening of the cesophagus «Iso 
was seen and there was marked scoliosis of the lower p:rt of 
the thoracic portion of the spinal column. There was oro 
sion of the gastric mucosa at the point of angulation. 
November 28, 1928, preliminary left phrenic evulsion 
was performed. December 1, the hernia was repaired 
Intratracheal ethylene anwsthesia was used. The alyo- 
men was explored through an oblique left rectus incision 
On exposing the upper part of the abdomen, it was found 
that approximately half of the cardiac end of the stomach 


had passed into the left thoracic cavity through a large, 
cesophageal opening which was about 9 centimeters in 


diameter. The greater portion of the stomach was casily 
replaced in the abdomen, but immediately below the 
cesophagus a sac of peritoneum extended over the entir 
cardia for a distance of 12.5 centimeters toward the fundus 
This leaf of peritoneum was separated from the stomach 
and was dropped back into the abdominal cavity; it formed, 
definitely, the sac of the hernia. It probably resulted from 
failure of obliteration of the infracardiac bursa, for the 
stomach had probably been in the thorax at the time of the 
closure of the cesophageal opening and had later only par- 
tially descended, resulting in slight shortening of ih 
cesophagus. The opening was triangular, and the apex of 
the triangle was toward the center of the left half of the 
diaphragm. The stomach tube was placed into the stom- 
ach through the mouth to clear the outline of the cardia 
orifice of the stomach, and the enlarged cesophageal opvn- 
ing was closed with this tube in place. Because of thi 
angular shape of the opening, and slight shortening of th 
cesophagus, three plications were made of the diaphraym 
about the opening: one posterior, one to the right, and one 
extending into the left leaf of the diaphragm. Closure was 
made by overlapping for about 1.25 centimeters with linen 
sutures. A satisfactory closure was made. A lesion could 
not be demonstrated in the serosa of the stomach, but there 
was some thinning out of the gastric wall along the lesser 
curvature at the point of angulation around the hernia! 
opening. This probably had caused moderate erosion of 
the mucosa as well as bleeding from the stomach. |:x 
ploration of the gall bladder showed it to be norma! to 
observation and palpation. 

There were many adhesions between the fundus of the 
stomach and pericardium, and there was considerable /:1!! 
in blood pressure as these adhesions were separated; ot! 
wise operation was without incident. The blood pressure 
rose again shortly after the adhesions had been separat«d, 
and at the completion of the operation the systolic pressure 
was 120 and the pulse rate, 140. On the second day alter 
operation, the temperature was 100.5 degrees F. and the 
pulse rate, 130. On the fifth day, the pulse had droppe: to 
go and the temperature to normal, and had remained! so 
throughout convalescence. The patient was dismiss‘ 
from observation 22 days after the operation, at which 
time her wound was entirely healed and her general con|i- 
tion was good. She was taking practically all kinds of food 
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without any distress, and a roentgenogram of the stomach, 
taken the day before dismissal, showed the stomach to be 
entirely below the diaphragm. Four months after the 
operation I received a report of a blood test taken at home, 
showing the concentration of hemoglobin to be 95 per cent 
and the number of erythrocytes 5,400,000 for each cubic 
millimeter. This indicated that the anemia had been due 
to loss of blood as the result of the gastric erosion. She had 
not had other treatment for the anemia. In reply to a 
questionnaire about 1 year after operation she stated that 
she is completely relieved of symptoms and that her general 
condition is good. She has some shortness of breath on 
exertion which she attributes to the condition of her heart 
Figs. 4, 5, and 6). 


The kyphosis in this case was very marked and 
was associated with marked deformity of the 
entire thorax. It was impossible to determine the 
cause of this but she attributed it to an injury 
which she had sustained in childhood. This in- 
jury may have been a factor in producing the 
diaphragmatic hernia, although the short cesopha- 
gus and the presence of a definite sac would indi- 
cate a congenital type of hernia. The diaphrag- 
matic hernia had apparently been present since 
birth and had caused few symptoms until 4 years 
before she came to the clinic when she had under- 
gone extreme exertion. This would indicate that 
trauma had been a factor in increasing the propor- 
tion of the stomach which had passed through the 
opening. Angmia is not uncommonly associated 
with diaphragmatic hernia, and in this patient it 
was thought that the anemia was due to gastric 
ulcer, because of. the blood in the stool, although 
there were no clinical symptoms suggestive of 
ulcer. The fact that the anemia rapidly improved 
after the hernia had been repaired is suggestive 
that the anemia was associated with the gastric 
erosion and subsequent hemorrhage, although [ 
have seen several cases of diaphragmatic hernia 
associated with anemia in which there has been 
no evidence of loss of blood. The congenitally 
short cesophagus was the result of a developmen- 
tal defect; the stomach had not completely de- 
scended from the thorax at the time of the forma- 
tion of the diaphragm. The preliminary paraly- 
sis of the diaphragm produced by phrenicotomy 
was a great aid in effecting closure of the enlarged 
‘esophageal opening and the relaxation and eleva- 
tion permitted the diaphragm to be sutured 
around the lower part of the cesophagus, above 
the cardiac end of the stomach. 


Case 4. A boy, aged 12 years, was brought to the clinic 
November 13, 1928, complaining of vomiting of 9 years’ 
duration. The child was the first of five children, had been 
born at full term, weighing 6.5 pounds, and delivery had 
been difficult. At birth he had been tongue-tied and had 
not been able to nurse from the breast, but after the frenum 
of the tongue had been cut, he had nursed without diffi- 
culty. He had developed normally until he had had pneu- 
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monia at the age of 13 months. He had recovered after 2 
weeks’ illness and had done well until about the age of 3 
years. At that time he had had an attack of vomiting 
which had lasted about 2 weeks. He had vomited daily, 
and the vomitus had consisted of rather thin, brownish 
material which the attending physician had identified as 
blood. He had had tarry stools and had had a slightly in- 
creased temperature at the time. He had complained of 
pain in the epigastrium although the quantity of food taken 
had been very small. Following this illness, he had had 
about one attack of vomiting each month, most frequently 
at night, when he would awaken with discomfort in the 
epigastrium and left side of the thorax, which would be 
entirely relieved by vomiting. This had continued until 
about 1 year before he was brought to the clinic when he 
had begun to have emesis two to three times daily and also 
hematemesis. These spells of vomiting would come on at 
any time, usually after meals, but at times during meals. 
The vomitus always had contained material like coffee 
grounds, but never any bright red blood. Just before 
vomiting there was usually slight distress in the right epi- 
gastric region which would last about 15 minutes. The 
vomitus would often stick in the patient’s throat and he 
would induce vomiting by forcing his finger into his throat. 
He had lost rapidly in weight and strength. He had been 
taking a diet for ulcer for several years, with partial relief. 
He had not been able to play around with other children 
but had become tired easily and had had to stop activities 
and remain quiet. At the age of 4 years he had had several 
attacks of pain in the right lower portion of the abdomen 
which had been diagnosed as appendicitis, and the appen- 
dix had been removed when the patient was 5 years old. 
He had had no recurrence of similar attacks since the opera- 
tion. About 1 year before he was brought for examination 
he had had pneumonia, characterized by fever and pain in 
left side of the thorax and by vomiting of bloody material. 
He had had no cough or expectoration. This condition had 
lasted for a period of 5 days. 

Examination revealed that the patient weighed 16 
pounds less than his customary weight. His weight at the 
time of examination was 43 pounds. The heart sounds 
were audible in the right side of the thorax. Breath sounds 
in the left lung were bronchial in type, with many indefinite 
gurgling sounds. Urinalysis gave negative results. The 
concentration of hemoglobin was 70 per cent; erythrocytes 
numbered 4,500,000 and leucocytes 7,400 in each cubic 
millimeter of blood. Roentgenograms revealed elevation 
of the diaphragm on the left side and displacement of the 
heart to the right. There was a gas bubble and fluid above 
the level of the diaphragm. 

A diagnosis was made of congenital cesophageal dia 
phragmatic hernia, with herniation through the cesophag 
eal hiatus, of the entire stomach and a small portion of the 
transverse colon into the left side of the thorax with en- 
croachment into the right side of the thorax. Congenital 
shortening of the cesophagus and erosion of the gastric 
mucosa at the point of angulation were believed to be 
present. 

November 17, 1928, preliminary left phrenicotomy was 
performed under local anesthesia, and 4 days later the her- 
nia was repaired. Intratracheal ethylene anwsthesia was 
employed. An oblique left rectus incision was made. When 
the abdomen was explored it was found that the entire 
stomach and a small portion of the transverse colon were 
absent. They had passed through an enlarged oesophageal 
opening into the left side of the thorax, swinging around 
the pericardium and encroaching on the right half of the 
thorax, consequently pushing the mediastinal pleura to the 
right. The herniated transverse colon and stomach were 
easily replaced in the abdomen, since there were only a few 
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adhesions between the stomach and the thoracic portion 
of the herniated sac. These were most marked at the car- 
diac orifice, and it was found that there was a definite 
hernial sac extending through the cesophageal opening 
over the upper portion of the stomach. There was slight 
shortening of the cesophagus; probably it was about 3.75 
centimeters shorter than normal. The opening in the dia- 
phragm was very large; it was about 7.5 centimeters in 
diameter. The congenital adhesions and fascia of the sac, 
which was probably a persistent infracardiac bursa, were 
separated from the fundus of the stomach and allowed to 
drop back into the thorax. A stomach tube was placed 
through the mouth into the cardiac orifice of the stomach 
to isolate the structure so that the opening in the dia- 
phragm would not be closed too tightly. The cesophageal 
opening in the diaphragm was then closed around the 
cesophagus. One silk suture was taken through the median 
or right border of the opening; it was passed through the 
anterior and posterior margins, and it incorporated in the 
closure the small portion of the wall of the cesophagus just 
above the lesser curvature. A similar suture was taken on 
the left side of the oesophagus and incorporated a small por- 
tion of the cesophagus on the side of the greater curvature, 
leaving a normal sized opening in the cesophagus between 
these two sutures. The remainder of the opening extended 
into the left leaf of the diaphragm and was closed by over- 
lapping from above the anterior over the posterior portion 
for about 1.8 centimeters. The diaphragmatic muscle 
around the opening was under considerable tension but a 
satisfactory closure was obtained by overlapping with silk 
sutures. The fundus of the stomach was then sutured to 
the diaphragm as far as the margin of the closure. There 
were many congenital adhesions throughout the abdomen. 
The colon was adherent to the abdominal wall, and the 
duodenum, which was much higher than normal, was im- 
mediately under the left lobe of the liver. These features 
were undoubtedly the result of the position of the stomach 
and were not disturbed. The stomach was markedly di- 
lated and thick walled, and there was some irregularity 
along the lesser curvature, where it was angulated around 
the pericardium into the right half of the thorax. This 
irregularity was probably the result of traumatic erosion 
due to distortion, but no definite ulcer involving the serosa 
of the stomach could be demonstrated. 

There was considerable shock following the operation 
but the patient stood it as well as could be expected. His 
pulse rate was 150 at the completion of the operation. On 
the following day, the pulse rate was 140 and the tempera- 
ture, ror degrees F. On the third day, the pulse rate 
dropped to 100 and the temperature to 99.2 degrees F. On 
the fourth day the temperature dropped to normal and the 
pulse varied from 80 to 90 and continued thus throughout 
convalescence. The patient was dismissed from the hospi- 
tal on the sixteenth postoperative day and from observa- 
tion on the twenty-first day, in good general condition, 
with the wound entirely healed. He was taking solid food 
and was not having gastric discomfort. In a recent reply 
to a questionnaire, 1 year after operation, it was stated that 
his general health was good and that he was completely re- 
lieved of symptoms. His weight was 61.5 pounds, which is 
a gain of 18 pounds. He is going to school every day and is 
joining in the activities of other boys. He is able to eat all 
types of food without any gastric discomfort (Figs. 7 
and 8). 


The clinical history in this case is of interest in 
that the hernia had undoubtedly been present 
from birth and that there had been no symptoms 
until the patient was 3 years of age. After he had 
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begun to have trouble, the symptoms had been 
progressive and severe. Because of the severe 
vomiting, with blood in the gastric content, a 
diagnosis of ulcer had been made and he had been 
given medical treatment for ulcer for several 
years, with very little improvement in his symp- 
toms. The loss of weight had been marked for a 
boy of his age; he had lost 16 pounds in 1 year, 
This undoubtedly had been due to his inability to 
retain food. Because of the number of hemor. 
rhages he had had from his stomach, slight sec- 
ondary anemia had developed. The roentgen-ray 
was of great advantage in this case in determining 
the type of hernia and the congenital shortening 
of the cesophagus. Because of the short cesopha- 
gus, it was thought best to do preliminary phren- 
icotomy in order to elevate the diaphragm so that 
it could be sutured above the fundus of the stom- 
ach. This is the only case of cesophageal <ia- 
phragmatic hernia in which I have operated and 
in which a portion of the colon has been incorpo- 
rated in the hernia. The function of the colon was 
not interfered with in any way, in this case; a por- 
tion of the transverse colon had been drawn into 
the lower part of the opening by its attachment to 
the lower part of the stomach, and inasmuch as 
the entire stomach was in the thorax, it had 
dragged a small loop of colon up behind it and 
probably the colon was not incorporated in the 
hernia the greater part of the time. The short 
cesophagus was definitely a congenital malforma- 
tion. It is probable that the cardiac end oi the 
stomach was in the thoracic cavity at the time of 
the embryonic fusion of the septum transversum 
with the dorsal mesentery and the pleuroperito- 
neal membrane which formed the diaphragm. 
This may be termed a thoracic stomach, but | do 
not believe that the term should be applied in a 
case of this kind. It may have been a thoracic 
stomach at the time of the formation of the dia- 
phragm and, by partial descent, almost reached 
its normal position. The hernial sac may be con- 
sidered a persistent infracardiac bursa. he 
hemorrhages present over such a long perio! of 
time undoubtedly were due to the repeated ero- 
sions of the mucous membrane of the fixed, dis- 
torted, and dilated stomach caused by the force- 
ful vomiting. The child has not had further 
symptoms or hemorrhages since repair of the 
hernia. 


Case 5. A woman, aged 49 years, consulted the clinic 
December 10, 1927, complaining of epigastric pain and 
vomiting which she had had since early childhood. -\s a 
small child, the patient had had a great deal of trouble with 
the stomach and attacks of vomiting following eating. She 
had been placed in bed and given liquid food until the pain 
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had subsided. These attacks had occurred at irregular 
intervals more often in the 12 years prior to her visit to the 
clinic, and usually had been noted after she had eaten 
heavy foods; also, they usually had been associated with 
marked abdominal distention. Relief had been obtained 
by enemas and laxatives. When these attacks occurred, 
she said, she ate very light food, for she felt better when 
the stomach was empty. For the 3 or 4 years before she 
presented herself for examination she had noted, occa- 
sionally, a burning sensation which had been relieved by 
small amounts of food. She complained of marked pyrosis 
alter eating carbohydrates and meats. In the last 144 
years she had had eight attacks of severe epigastric pain, 
which had doubled her up and which had lasted from 2 to 
3 hours. The attacks had been relieved by vomiting and 
the vomitus, on several occasions, had contained blood. 
She often would eat an ordinary meal and immediately 
afterward would have this epigastric distress and would 
induce vomiting, with complete relief. For 6 months, she 
said, she had had practically constant epigastric distress 
and she felt better when the stomach was empty, although 
at times she was partially relieved by taking a small amount 
of food. She was unable to take milk because it formed gas 
in her stomach which gave her a great deal of discomfort. 
She did not have night pain which simulated ulcer but she 
had marked distention of the abdomen which always was 
better toward morning. She often vomited food taken 12 
to 14 hours previously. She had had obstinate constipa- 
tion for the 2 months before examination. At the time of 
her arrival at the clinic she had an acute attack of severe 
epigastric pain with marked abdominal distention. She 
vomited 850 cubic centimeters of material containing un- 
digested food and blood. The acute distress was relieved 
by gastric lavage, enemas, and atropine followed by seda- 
tives. After 2 days the acute symptoms had subsided and 
the examination of her stomach by roentgen-ray showed 
eventration of the left half of the diaphragm and gastric 
ulcer with hour-glass stomach. 

General examination gave essentially negative results. 
No evidence of loss of weight was elicited. The systolic 
blood pressure was 130 and the diastolic 70. Analysis of 
gastric content disclosed total acidity of 64 and free hydro- 
chloric acid of 38. The total quantity of gastric content 
recovered was 400 cubic centimeters. The concentration 
of hemoglobin was 75 per cent; erythrocytes numbered 
4,800,000, and leucocytes 7,900 for each cubic millimeter of 
blood. Urinalysis gave essentially negative results. The 
concentration of the blood urea was 44, and of blood chlo- 
rides, 479 milligrams for each 100 cubic centimeters; the 
carbon dioxide combining power was 68 per cent by vol- 
ume. A second roentgenogram of the stomach revealed an 
esophageal diaphragmatic hernia with gastric ulcer. A 
diagnosis was made of a congenital cesophageal diaphrag- 
matic hernia with herniation into the left thoracic cavity 
of two-thirds of the stomach, through the cesophageal hia- 
tus, adhesions causing incarceration, and an associated 
traumatic gastric ulcer. The condition was thought prob- 
ably to be congenital. 

December 13, 1927, closure of the enlarged cesophageal 
opening was made. The abdominal approach was made 
through a median line incision. There were many adhe- 
sions throughout the upper part of the abdomen, and only 
a small portion of the pyloric end of the stomach remained 
in the abdominal cavity. Approximately two-thirds of the 
cardiac end of the stomach had herniated through an 
enlarged oesophageal opening into the left half of the 
thorax. The stomach was dilated to fully three times nor- 
mal size and was held firmly in the thorax by adhesions 
and by the negative pressure in the thorax. A stomach 
tube was placed in the stomach to relieve the intragastric 
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pressure and to remove the gastric secretions which could 
not be aspirated before operation. After the adhesions had 
been separated from the pericardium and diaphragm, the 
stomach was replaced in the abdomen. The cesophageal 
opening was about 7 centimeters in diameter and extended 
into the left leaf of the diaphragm. There was a definite 
hernial sac of the congenital type adherent at the fundus 
of the stomach and extending into the thorax. The upper 
portion of the sac apparently had ruptured and this had 
permitted the stomach to extend inside of the left pleural 
cavity. There were a few adhesions to the lower lobe of the 
lung. A portion of the sac around the cardia was excised 
and allowed to drop back into the left pleural cavity. 
There were a few adhesions to the lower lobe of the lung. 
A portion of the sac around the cardia was excised and 
allowed to drop back into the thorax, and the enlarged 
cesophageal opening was closed around the cesophagus with 
the stomach tube in place; the innermost suture incorpo- 
rated the lower part of the oesophagus in the closure. The 
remainder of the opening was closed by overlapping, a 
double row of linen sutures being used. On exploration of 
the stomach, it was found that it was markedly dilated and 
that the walls were thick, congested and oedematous as a 
result of the recent incarceration. About the center of the 
lesser curvature, at the point of greatest angulation of the 
stomach when in the thorax, there was marked congestion 
of the vessels in the serous covering, over an area of about 
2.5 centimeters, and there was some thinning of the gastric 
wall. Induration or a definite crater could not be felt. 
There were many adhesions around this entire area where 
it had been adherent in the thorax and I believe that the 
area was one of traumatic erosion of the mucous membrane 
as a result of the marked angulation and incarceration of 
the stomach in the thorax. This will probably heal after 
reduction of the hernia. I advised that the patient be kept 
under observation. 

There was marked reaction following the operation. The 
patient was given a transfusion of 500 cubic centimeters of 
citrated blood. There was marked cyanosis and she was 
placed immediately in an oxygen tent. Her pulse rate was 
130, temperature 100 degrees F’. and respirations 36 to 48 
each minute. On the fourth day after operation the pulse 
rate dropped to 80 and the temperature to 99 degrees F’. 
Respirations were 24 each minute. The oxygen tent was 
removed; the temperature rose to 102.5 degrees F., the 
pulse rate to 110, and respirations to 32. She was again 
immediatély placed in an oxygen tent and remained there 
until the seventh day, when the temperature, pulse and 
respiratory rate dropped to practically normal. The oxy 
gen was used intermittently to the tenth day after opera- 
tion, when it was discontinued entirely. She was dismissed 
from the hospital on the twenty-eighth day. She was kept 
under observation for 114 months after operation, and at 
the time the roentgenologic examination was made, Janu 
ary 31, 1928, the stomach was found to be in normal posi 
tion and there was a small niche on the lesser curvature, 
much smaller than it was at operation. She returned for 
examination 7 months after operation, at which time a 
lesion could not be demonstrated in the stomach. The 
organ was in normal position and she had been completely 
relieved of her attacks of gastric distress but continued to 
have some mild distress following the eating of fried and 
greasy foods. Analysis of gastric content at this time re- 
vealed total acidity of 40 and free hydrochloric acid of 26. 
The total quantity of gastric content recovered was 100 
cubic centimeters. The patient returned again, on request, 
1 year after the operation, at which time the analysis of 
gastric content revealed total acidity of 52 and free hydro- 
chloric acid of 38 in a total quantity of 110 cubic centi- 
meters. Roentgenograms of the stomach gave negative 
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results concerning intrinsic structure and showed it to be in 
normal position. In reply to a recent questionnaire, the 
patient stated that she had not had a recurrence of gastric 
symptoms suggestive of diaphragmatic hernia or ulcer 
(Figs. 9, 10, and 11). 


This case is of great interest because of the area 
of ulceration noted on the lesser curvature of the 
stomach. It was definitely visualized by roentgen- 
ray before operation and could be definitely 
demonstrated in the serous coat at the time of 
operation. The unusual appearance of the ulcer 
suggested its traumatic origin. There was not 
the usual inflammatory reaction which surrounds 
the ordinary type of gastric ulcer but there was 
definite thinning out of the gastric wall and a 
sensation as of a shallow crater was imparted to 
the palpating hand. I believe that this ulcer had 
been present for a long time, for the patient 
had noted a burning sensation, that occasionally 
had been relieved by taking small quantities of 
food, for the last 3 or 4 years. This, and the occa- 
sional hemorrhages, are the only symptoms which 
suggested ulcer. The rest of her complaint was 
characteristic of diaphragmatic hernia. Further 
observation and roentgenologic study of the stom- 
ach indicated definitely that the ulcer healed 
after the stomach had been replaced in its normal 
position below the diaphragm. This healing was 
complete at the end of 7 months. I believe that 
one is justified in assuming that the forceful mo- 
tion of the stomach, associated with attacks of 
vomiting, had resulted in repeated gastric erosions 
which finally had produced definite traumatic 
ulceration. 


CAsE 6. A woman, aged 59 years, consulted the clinic 
October 14, 1926, complaining of attacks of epigastric pain, 
associated with dyspnoea, of 12 years’ duration. She had 
had indefinite abdominal distress, associated with gastric 
distress, since childhood. Twelve years before admission 
she had had an acute attack of appendicitis, and the ap- 
pendix had been removed. Not long after this operation, 
pain had developed in her throat, behind the lower part of 
the sternum, and attacks of weakness, shortness of breath, 
and exhaustion had appeared. These attacks had been 
mild and infrequent at first. Eight years before she came 
to the clinic, attacks had become more severe, and she had 
noted epigastric pain going through to the back, at times 
radiating up to the neck, and occasionally she had had pain 
in the suprasternal notch which she had noted first after 
appendectomy. These attacks had lasted about a half 
hour and had come months apart; often they had come on 
following exertion and had been relieved by atropine. In 
the last 3 years she had had more constant trouble. Three 
years before she presented herself for examination, gastric 
ulcer had been diagnosed by roentgen-ray and she had been 
given the Sippy diet for 2!4 years, with some good effect. 
Six months ago, she said, she had had a severe attack last- 
ing 10 days, with waves of pain in the epigastrium and 
lower part of the thorax, going through to the back; there 
was a sense of oppression, noted in breathing, and a stran- 
gulated feeling. Several times in a night she would have to 
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sit up to breathe when the distress came on. She had more 
or less constant soreness in the upper part of the abdomen, 
Ingestion of food would not seem to be a factor. An attack 
could be brought on at any time by exertion or nervyous- 
ness. Her appetite had been good. Definite distress had 
appeared 2 to 3 hours after meals. Her bowels were con- 
stipated and she would take a drastic saline cathartic every 
morning during an attack. Melzna had not been noted. * 

Examination revealed loss of weight of 12 pounds in the 
last 6 months; otherwise, nothing distinct was found. The 
systolic blood pressure was 160 and the diastolic 84. The 
pulse rate was 90. Concentration of hemoglobin was esti- 
mated as 58 per cent, erythrocytes numbered 3,700,000, 
and leucocytes 8,200 in each cubic millimeter of blood. 
The color index was 0.7+. Roentgenograms of the thorax 
revealed a bubble of gas in the stomach, behind the shadow 
of the heart. Roentgenograms of the stomach revealed 
evidence of diaphragmatic hernia, with herniation of the 
cardiac end of the stomach through the cesophageal open- 
ing, and a small diverticulum on the lesser curvature, just 
below the diaphragm. A diagnosis was made of cesophag- 
eal diaphragmatic hernia, with herniation through an en- 
larged cesophageal opening of a third of the cardiac end of 
the stomach into the left thoracic cavity, with an asso- 
ciated gastric ulcer high on the lesser curvature of the 
stomach. 

October 21, 1926, I closed the enlarged cesophaveal 
opening. Ether anesthesia was used. The abdominal! ap- 
proach was made through a high, oblique, left rectus in- 
cision. There were many adhesions from a previous opera- 
tion throughout the upper portion of the abdomen. The 
stomach was dilated and thick walled, and about a third of 
the cardiac end had herniated through an enlarged «so- 
phageal opening into .the thoracic cavity. There was a 
serous membrane around the cardia, forming a sac, which 
was partially excised and the stomach was replaced in the 
abdomen. There were many adhesions at the lesser curva- 
ture, around a large gastric ulcer high on the stomach, 
about 7.5 centimeters from the cardia. After these aclie- 
sions had been separated the opening in the diaphragm was 
entirely exposed and was about 8.75 centimeters in diam- 
eter. The enlarged opening was closed around the cesopha- 
gus after a tube had been placed in the stomach, through 
the oesophagus, to outline the cardia. The opening in the 
left side of the diaphragm was closed by overlapping alout 
2 centimeters with interrupted sutures. The ulcer was very 
high on the lesser curvature and it was necessary to do 
almost complete gastrectomy. About a fifth of the carciac 
end of the stomach was preserved, to which the jejunum 
was anastomosed after the Pélya type of operation. Anuas- 
tomosis had to be made without using clamps. Microscopic 
examination of tissue from the stomach revealed a chronic, 
perforating, gastric ulcer between 2 and 3 centimeters in 
diameter. The regional lymph nodes were the seat of in- 
flammation. There was considerable shock following the 
operation and the patient was given a transfusion of 500 
cubic centimeters of citrated blood immediately after the 
operation. 

Convalescence was uneventful except for a small amount 
of fluid at the base of the left pleural cavity, which did not 
require aspiration, and bronchopneumonia in the base of 
the left lung. The patient was dismissed from the hosp'tal 
on the twenty-second postoperative day and from observa- 
tion on the thirty-fifth day. The wound was entirely healed 
and her general condition was good. A roentgenogram of 
the stomach at the time of the patient’s dismissal showed 
it to be in good position below the diaphragm. She /ias 
returned several times for examination and at the last visit, 
May 28, 1928, a roentgenogram of the stomach showed the 
anastomotic opening to be free and the stomach in normal 
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position below the diaphragm. Her general condition was 
good. Former symptoms had not recurred. She had had 
some diarrhoea and occasional regurgitation of bile which 
probably was due to the long loop of jejunum made neces- 
sary by the high gastric resection. In a recent reply to a 
questionnaire, she stated that her general condition was 
wood and that she was completely relieved of symptoms 
(Figs. 12 and 13). 


lhe early history in this case suggested a lesion 
in the lower part of the cesophagus or in the car- 
dia. The later history is that of a patient with 
diaphragmatic hernia, with reflex pyloric pain 
radiating into the back and shoulder. There was 
very little in the symptoms to suggest ulcer and 
little benefit was derived from the Sippy treat- 
ment. It is probable that the partial relief which 
she reported was obtained from moderate quan- 
tities of food taken at frequent intervals. At the 
time of operation, the situation of the ulcer, at 
the point of angulation of the stomach through 
the oesophageal ring, suggested its traumatic ori- 
gin. This ulcer, however, was surrounded by a 
definite inflammatory area which was fairly typi- 
cal of the usual gastric ulcer, except that the 
area was not as large as would be expected 
in the ordinary gastric ulcer with a crater of 
this size. The only adhesions which were pres- 
ent were those attached to the diaphragm. Be- 
cause of its unusual size, it presented the roent- 
genological appearance of diverticulum of the 
stomach. The pathological examination of this 
ulcer showed it to be of a simple inflammatory 
type. It is probable, as suggested, that it was pri- 
marily a traumatic ulcer and that the constant 
dragging of the herniated portion of the stomach 
had resulted in the huge crater which simulated a 
diverticulum. This opinion is further substan- 
tiated by the absence of any clinical history of 
ulcer. 


Case 7. A man, aged 27 years, consulted the clinic 
January 7, 1926, because of vomiting and epigastric pain 
of 1% years’ duration. Five and a half years previously, 
he had been shot accidentally through the upper left por- 
tion of the abdomen with a 22-caliber rifle. The bullet had 
lodged in the lumbar muscles of his back. An immediate 
operation had been performed and the puncture wounds in 
the stomach had been sutured. He had had no further 
trouble for 6 months, when attacks of epigastric pain, weak- 
ness, and vomiting had developed. The symptoms had 
been thought to be due to disease of the gall bladder or to 
gastric ulcer, and operation had been advised. He had 
been operated on 5 years before he came to the clinic, at 
which time he was found to have a “tumor wrapped around 
the large bowel” which was removed. Following this opera- 
tion he regained his health and weighed 200 pounds. For 
the following 3 years he was practically well except for 
periodic attacks of epigastric distress after meals. One and 
a half years ago, he said, he had noted this distress more 
constantly and he had begun to vomit his food % to 1 hour 
alter meals. Vomiting had been very forceful, had come 
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on suddenly, and usually after taking heavy foods, such as 
meat, fried foods, and so forth. The vomitus had consisted 
of food recently taken. For the last 6 months he had been 
troubled with obstinate constipation, requiring daily laxa- 
tives. The epigastric pain had become progressively worse, 
with acute exacerbations of sharp pain in the left lower part 
of the thorax, and marked dyspnoea coming on 15 minutes 
to 1 hour after meals. The pain often was severe, he said, 
doubled him up, and was caused only by solid food; liquids 
caused little, if any, trouble. The pain always was immedi- 
ately relieved by vomiting, but the dyspnoea was often not 
relieved although he could usually go on with his work. In 
the last 3 months he had vomited daily two to three times, 
practically after every meal, and at times the vomitus had 
contained material like coffee grounds. He had lost 43 
pounds in weight. On the day of his arrival at the clinic, 
he had an acute attack and was placed in the hospital. He 
vomited 1,000 cubic centimeters of material like coffee 
grounds, containing blood and partly digested food. Five 
hundred cubic centimeters more was obtained by gastric 
lavage, but the pain was not entirely relieved until mor- 
phine had been administered. Pre-operative preparation 
was prescribed, consisting of daily gastric lavage, liquid 
diet, physiologic solution of sodium chloride given intra- 
venously, and enemas. This treatment was continued until 
the acute symptoms had subsided and the general condi 
tion had improved. 

General examination was essentially negative except for 
evidence of loss of weight. The blood pressures were 118 
systolic and 65 diastolic. The concentration of hemoglobin 
was 81 per cent; erythrocytes numbered 4,460,000 and leu 
cocytes 6,000 in each cubic millimeter of blood. Practically 
no breath sounds were heard over the left lung, but many 
abnormal splashy and gurgling sounds were noted. The 
heart sounds were best heard behind the sternum and in 
the right side of the thorax. Roentgenograms of the stom- 
ach showed herniation of almost the entire stomach into 
the left thoracic cavity. A diagnosis was made of a left 
traumatic diaphragmatic hernia, with herniation of the 
entire stomach and transverse colon, together with the 
great omentum, into the left thoracic cavity, through a 
large opening in the left side of the dome of the diaphragm. 

January 28, 1926, left phrenicotomy and abdominal re- 
pair of the large traumatic opening in the left leaf of the 
diaphragm were performed. Ether was used as the anas 
thetic. The abdominal approach was made through an 
oblique, left rectus incision. There was an enormous num- 
ber of adhesions throughout the entire upper part of the 
abdomen, most marked around the left half of the dia 
phragm. Practically the entire stomach and the greater 
portion of the transverse colon and great omentum had 
herniated through a large opening in the posterior and 
median portion of the left part of the dome of the dia 
phragm. The omentum was adherent around the anterior 
two-thirds of the opening, had herniated through the open- 
ing, and was very adherent to the thoracic portion of the 
diaphragm and lateral thoracic wall, to the pericardium, 
and to the lower lobe of the lung. Some of the adhesions to 
the lung were so firm that small portions of the omentum 
had to be ligated and left attached. The stomach and colon 
were adherent to the pericardium, lung, and thoracic wall. 
These adhesions were separated, and the stomach and 
colon were replaced in the abdomen. The stomach was 
enormously dilated as a result of the obstruction and con 
tained considerable fluid and gas which had not been 
emptied by lavage just before operation. A tube was 
placed in the stomach to remove its contents and to outline 
the oesophagus and cardia, which were buried in a mass of 
adhesions. The spleen was separated from the posterior 
margin, and the entire opening could be visualized. It was 
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12 centimeters in diameter and extended to within 1.25 
centimeters of the cesophageal opening. I then attempted 
to repair the opening with interrupted sutures of catgut, 
but the opening was so large, and there was so much ten- 
sion on the sutures during the movement of the diaphragm, 
that the sutures would not hold. Phrenicotomy was then 
performed which relaxed the diaphragmatic muscle. Fol- 
lowing this, closure of the opening was satisfactory. The 
posterior margin was lapped over the anterior margin for 
2.5 centimeters at the median portion to 2.5 centimeters at 
the outer angle. Interrupted sutures, both of catgut and 
of linen, were used. Before the opening was completely 
closed, a No. 24 French catheter was introduced through a 
trochar and cannula into the cavity and left in the lower 
left part of the thorax. This closed drainage was instituted 
to take off the blood and serum which would result from 
general oozing where the many adhesions had been 
separated. 

There was considerable shock following the operation. 
On the second postoperative day, the temperature was 102 
degrees F., and the pulse rate 110. Respirations varied 
from 18 to 22. The temperature and pulse had gradually 
dropped to normal by the seventh day. The thoracic cavity 
was aspirated daily; from 100 to 200 cubic centimeters of 
bloody fluid was removed, and the tube was removed on the 
ninth day. The patient was dismissed from the hospital 
on the twenty-second day and from observation on the 
twenty-seventh day, at which time the wound was entirely 
healed and the left lung was fully expanded. In reply toa 
questionnaire, 4 years after operation, he stated that his 
general condition was good and that he has been com- 
pletely relieved of his previous symptoms. 


A gunshot wound not uncommonly perforates 
the diaphragm, and if the patient survives other 
complications associated with the injury, a dia- 
phragmatic hernia will develop later. The injury 
is more in the nature of a rent than it is of a pene- 
trating wound. This rent is enlarged by the mo- 
tion of the diaphragm. It is difficult to determine 
definitely when the symptoms of diaphragmatic 
hernia appeared in this case, as the patient had 
had two operations within 6 months of the injury, 
after which he had been in good health for about 
2 years except for an indefinite attack of epigas- 
tric distress. It is probable that the opening in 
the diaphragm was present from the time of the 
injury and that the stomach was only slightly 
caught in the opening at irregular intervals, giv- 
ing only mild distress, and that for the greater 
portion of the time it was in normal position be- 
low the diaphragm. For the one and a half years 
previous to the operation done at the clinic, the 
stomach, apparently, had been more or less con 
stantly herniated through the opening. The rapid 
progress of symptoms would indicate that adhe- 
sions had fixed the stomach in the thorax and 
that the increased gastric pressure and negative 
thoracic pressure had rapidly drawn the entire 
stomach into the thorax, where it had become 
adherent. Vomiting of blood was associated only 
with the most severe attacks, particularly with 
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the peculiar attack which the patient had at 
the time of his admission to the clinic. Gastric 
erosion was superficial and resulted from the 
forceful vomiting, acting on the dilated and con- 
gested gastric wall. This was evidenced by the 
fact that no definite thinning out of the gastric 
mucosa was noted at the time of operation, 
although it may have been present. The stom- 
ach was so congested and cedematous from the 
recent acute incarceration that a small area oj 
ulceration could easily have been overlooked. The 
operative procedure is of interest in this case. 
The opening was so large, practically circular in 
character, that it was impossible to overla)) or 
even approximate the margins of the opening 
without the stitches pulling through the tissues 
during contraction of the diaphragmatic muscle. 
The cutting of the phrenic nerve immediately 
stopped the contractions, and the margins could 
be overlapped without undue tension. The surgi- 
cal principles of early repair are the same in the 
diaphragm as they are in the inguinal region or in 
the abdominal wall, that is, accurate approxima- 
tion of tissues without tension, and I believe it is 
of greatest importance in the diaphragm, as this 
muscle is constantly in motion. The atrophic 
change, after cutting of the nerve, does not inter- 
fere with the blood supply sufficiently to delay 
healing, as has been demonstrated, experimen- 


tally, on animals by effectiveness of the healing. 
This is exemplified in the case as it has now heen 
4 years since operation and there has been no re- 
currence of the hernia. 


Case 8. A man, aged 35 years, was admitted to the 
clinic October 4, 1928, complaining of trouble with the 
stomach of 6 years’ duration. Eight years previous to his 
admission, he had fallen from the top of an embankment 
16 feet high, landing on a cement floor on his feet. He had 
fractured one bone in the right leg and had torn the liga 
ments of the left leg. Both legs had been placed in splints 
for 4 weeks, and he had been unable to work for 8 weeks 
During this period, he had had some mild indigestion im 
mediately after meals, but nothing definite, and the trouble 
had been attributed to constipation and inactivity. (ne 
and a half years later, he had had pains in the left side of 
the thorax after meals, with associated pain in the front of 
the left shoulder. This had been progressive and had |een 
associated with dyspncea on exertion. About 6 years before 
he came to the clinic this gastric distress had become more 
or less constant, particularly following the evening meal. 
which usually was heavy. By this time, the distress was 
associated with pain in the thorax and shoulder. Two and 
a half years ago, he said, he had had a severe attack which 
had lasted a week and which had been associated with 
nausea, vomiting and cramping pains in the abdomen and 
sharp pain referred to the left shoulder. Since that time, 
he had had repeated attacks of similar pain, cominy on 
usually from 1 to 2 hours after meals, and lasting unti! the 
next meal. He would have pain immediately after eating. 
A glass of milk or food would cause pain in the left sie o! 
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the thorax, through to the angle of the scapula, and there 
would be an associated pain in the left shoulder radiating 
down the left arm. Three months before he presented him- 
self for examination, he had vomited a large quantity of 
blood and he thought that he had passed blood in his stool. 
He had been hospitalized and had been given a Sippy diet, 
with slight improvement. Up to the time of examination 
he had lost 40 pounds in weight. 

Examination gave essentially negative results except for 
loss of weight and abnormal symptoms in the left side of the 
thorax. The systolic blood pressure was 105 and the di- 
astolic 60. Urinalysis was negative. Examination of the 
blood revealed a concentration of hemoglobin of 71 per 
cent; erythrocytes numbered 4,520,000 and leucocytes 
6,100 in each cubic millimeter of blood. Analysis of gastric 
content revealed total acidity of 42 and free hydrochloric 
acid of 24. The quantity of content recovered was 100 
cubic centimeters. Roentgenograms revealed that almost 
the entire stomach was above the diaphragm. Fluoroscopic 
examination of the thorax showed a large opening in the 
left part of the dome of the diaphragm, posterior to the 
cesophageal opening. A diagnosis was made of left dia- 
phragmatic hernia, with herniation of practically the entire 
stomach into the left thoracic cavity through an opening in 
the posterior leaf of the left part of the diaphragm, close to 
the oesophageal hiatus. Gastric erosion was found to be 
present at the point of angulation. 

October 10, 1928, I performed preliminary left phren- 
icotomy, and 3 days later repaired the opening in the left 
leaf of the diaphragm. When the upper part of the abdo- 
men was exposed, many adhesions were found around the 
diaphragm, and only about 5 centimeters of the pyloric end 
of the stomach was in the abdominal cavity. The remain- 
ing portion of the stomach was in the left half of the thorax, 
together with the omentum and a portion of the transverse 
colon. The omentum and stomach were firmly adherent to 
the entire margin of the opening in the diaphragm, which 
was elliptical in shape, about 10 centimeters in diameter, 
and extended from about 2.5 centimeters to the left of the 
cesophageal opening, downward and backward. After the ad- 
hesions were freed from the margin of the opening, the 
colon could be removed from the thoracic cavity, but the 
stomach and omentum could not be brought into the ab- 
dominal cavity because of firm adhesions to the pericar- 
dium and under surface of the lung. It was necessary to 
dissect the entire stomach away from these structures. A 
portion of the omentum could not be entirely removed 
without injuring the pericardium and lung; therefore, it 
was ligated and left in the thoracic cavity. There was 
marked scarring of the stomach on the lesser curvature, at 
the angle, where it rested against the ring of the hernia, and 
there was evidence of shallow ulceration which probably 
was traumatic, due to angulation of the stomach. During 
dissection of the adhesions from this thinned out area of the 
stomach, a small opening was made into the stomach. This 
opening was immediately closed with interrupted catgut 
sutures and the closure was re-enforced with a fold of the 
proximal part of the omentum. After the abdominal vis- 
cera had been replaced in the abdomen, the large elliptical 
rent in the diaphragm was repaired by overlapping the 
anterior portion over the posterior margin for a distance of 
about 2 centimeters. Satisfactory closure of the deficiency 
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in the diaphragm was made with interrupted linen sutures. 
The patient stood the operation satisfactorily and con- 
valescence was uneventful. In reply to a recent question- 
naire, he stated that his general condition is fair and that 
he has been completely relieved of previous symptoms, but 
occasionally he has pain about 5 centimeters to the left of 
the abdominal incision, coming on mostly at night, about 
5 to 6 hours after he goes to bed, which is relieved by 
urination. 

The patient returned for observation 4 months after 
operation; the roentgenogram of the stomach at that time 
showed it to be in normal position below the diaphragm. 
There was no demonstrable lesion in the stomach or duo- 
denum. Urinalysis, at that time, was negative except for 
a few pus cells. He had gained 30 pounds in weight (Figs. 
15 and 16). 


The clinical history in this case is of interest. 
It was impossible to determine definitely the rela- 
tionship of the trauma to the diaphragmatic 
hernia; there were no definite symptoms until at 
least 114 years after the injury. The symptoms 
from that time were progressive and were asso- 
ciated with severe attacks of incarceration which 
resulted in vomiting. There was blood in the 
vomitus. These attacks undoubtedly were caused 
by a spasm of the diaphragm with a reflex pain in 
the left shoulder and down the arm. Constant 
traumatizing of the stomach had caused sufficient 
erosion and ulceration of the mucosa to cause 
pain, the history of which was that it came on 1 
to 2 hours after meals and was relieved by the 
taking of food; the pain was fairly typical of gas- 
tric ulcer. This, together with the hernia, gives a 
significant combination of symptoms; that is, the 
taking of food would relieve the type of pain that 
was characteristic of ulcer but more likely would 
bring on the more severe attacks caused by the 
herniated stomach; this latter pain was accom- 
panied by spasm of the diaphragm and reflex car- 
diospasm. Because of the patient’s inability 
to take sufficient nourishment and the constant 
vomiting for 3 months, he had lost 40 pounds in 
weight. Erosion of the gastric mucosa was found 
at operation. The gastric wall was so thin at the 
point of angulation that the stomach was opened 
during its dissection from the surrounding struc- 
tures. There was no induration about this 
area, such as is found in the ordinary inflam- 
matory gastric ulcer, and the fact that he has had 
no further hemorrhage or complaint of ulcer 
following repair of the hernia, is very good evidence 
that this ulceration was of traumatic origin. 
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N these days of aseptic technique, the post- 
operative survival of the patient no longer 
constitutes a surgical triumph. Expert anes- 

thesia and modern operating room facilities have 
so reduced the hazards of pelvic surgery that 
even the gynecological tyro may perform ill 
advised or incomplete operations without much 
fear of a catastrophe. A truly satisfactory 
operative result implies not only conservation of 
the patient’s life, but also an uneventful con- 
valescence and subsequent complete sympto- 
matic relief. An introspective analysis of a series 
of personal cases, with particular reference to 
the two latter items, is a fair index of an oper- 
ator’s pre-operative preparation of his patients, 
his surgical judgment, and his skill in post- 
operative treatment. For many years I have 
made it a practice at regular intervals to scruti- 
nize the results of successive groups of my own 
operative cases; not for publication, but hoping 
to profit thereby. 

Individualities can never be standardized and 
there are bound to be factors involved in the 
treatment of patients by different members of 
the same hospital staff. Personal experiences are 
much more enlightening than the array of a 
large mass of statistical data taken from the 
records indiscriminately. We can teach others 
operative technique, but we cannot endow them 
with dexterity; we can inculcate surgical judg- 
ment, but we cannot assure its exercise; and we 
can outline principles for postoperative treat- 
ment, but the responsibility for their application 
must always devolve upon the one in actual 
attendance upon the patient. Hence, I believe 
that it is unfair to appropriate another’s suc- 
cesses or include his failures in the assay of a 
series of end-results. 

It has been said that statistics may be made 
to prove anything, even the truth. The corollary 
of this innuendo is that occasionally they may 
prove of value. I have therefore presumed to 
utilize my last 1000 personal operative cases 
immediately preceding January 1, 1930, as a 
basis for this presentation. This group includes 
those admitted to my ward service at the New 
York Post-Graduate Hospital, as well as private 


patients. There were complications during con- 
valescence in 79 cases, a morbidity of 7.9 per 
cent; 19 patients died, a mortality of 1.9 jer 
cent (Table I). 


TABLE I.—MORBIDITY AND MORTALITY 
Consecutive gynecological cases............... 1000 
Postoperative complications. . . 

Morbidity, per cent 
Postoperative deaths. 

Mortality, per cent.... 

Of course, a few patients had multiple com- 
plications, so that the incidence of complications 
is slightly higher than the morbidity percentaze. 

The purpose of this inquiry is to ascertain the 
caliber of the pre-operative study and prepara- 
tion of the patients, whether or not the morbidity 
was as low as it should have been, and whether 
or not any of the fatalities could have been 
avoided. 


PRE-OPERATIVE PROTECTIVE MEASURES 


My pre-operative survey of the patient cm- 
braces an adequate history, a careful physical 
inventory, appropriate laboratory tests, and the 
exercise of special care to investigate the possil,le 
remote causes of pelvic symptoms. No laboratory 
examinations are done as a matter of routine. 
Such practices impose an unnecessary burden on 
the institution and subject the patient to need 
less expense. Intellectual honesty suggests that 
no operation is ever justified unless it is certain 
that symptomatic relief or cure is otherwise im- 
possible. Averaging more than 3000 new j)- 
tients per year in the gynecological clinic of the 
Post-Graduate Hospital, our operative incidence 
is a little less than 8 per cent. 

Catheterized urine is collected in a sterile 
ignition tube from each new patient, and cx- 
amined macroscopically and microscopical'y. 
This provides a non-contaminated specimen, 
suitable for culture. Indicanuria, bacteriuria, 
and obstinate constipation are indications jor 
thorough pre-operative intestinal cleansing. 11 he 
colon is unloaded by means of milk of magnesia, 
mineral oil, and enemata, but cathartics are 
shunned. All patients are encouraged to drink 
water freely up to the time of operation. 


1Read before the Brooklyn Gynecological Society, Brooklyn, April 4, 1930. 
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Candidates for elective operations are cysto- 
scoped, and an indigo-carmine renal function 
test is done on those having pain in either hypo- 
chondriac or lumbar regions. These precautions 
will preclude useless appendectomy or oophorec- 
tomy for trivial pathological alterations, when 
the symptoms are really due to ureteral stricture, 
chronic pyelitis, calculus, ete. 

Smears are taken from the urethra, vagina, 
and cervix in all patients having leucorrhoea. 
The presence of pyogenic micro-organisms is an 
indication for postponing operation. 

Biopsy specimens are removed with surgical 
diathermy from every eroded, ulcerated, or in- 
durated cervix, in order that early malignancy 
may never be overlooked. 

A complete blood count and sedimentation 
time test are done on patients with pyrexia or 
other manifestations of an inflammatory process. 
Every patient with hemoglobin of less than 65 
per cent or with a red cell count of less than 
3,500,000 is transfused before operation. Post- 
operative transfusion should never be required in 
an elective case except in the presence of ectopic 
pregnancy, secondary hemorrhage, or sepsis. 

Red, spongy gums, or other evidence of 
pvorrhoea, justify postponing operation until 
after a course of oral hygiene. Acute parotitis, 
always distressing and often fatal, does not occur 
when the mouth and teeth are clean. 

It is unwise to operate upon a patient suffering 
from coryza, cough, or hoarseness except in an 
emergency, and then only under spinal anes- 
thesia. 

When there is evidence of cardiac functional 
disturbance, an electrocardiogram is made. Pa- 
tients with marked lengthening of conduction time 
are put to bed and digitalized before operation. 

Pronounced arterial hypertension, renal le- 
sions, or impaired metabolism, especially with 
abnormal hematogenous retention of nitrogenous 
waste products, are indications for pre-operative 
treatment, spinal anesthesia, and prompt post- 
operative chemotherapy with glucose, alkalis, or 
chlorides, as the case may be. A knowledge of 
the carbon dioxide combining power of the blood 
is of paramount importance in these cases. 


AFTER-CARE 
Abdominal wounds. 


The dressings on un- 
drained clean wounds are not disturbed for 8 
days. If a small gutta percha drain has been 
placed beneath the fat in a stout woman, it is 
withdrawn on the fifth day. 

laginal plastic wounds are kept dry and dusted 
with aristol for 7 days. Douches interfere with 
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primary union and serve no useful purpose. ‘The 
bladder is catheterized every 6 hours for 3 days 
irrespective of the inclination to void, to pre- 
vent wound contamination, to preclude pressure 
on the suture lines by a distended bladder, and 
to insure the absence of residual urine. I have no 
fear of an aseptic catheterization exciting a 
cystitis, but I regard residual urine as a potential 
source of infection. Hysterectomy cases and all 
others in which the bladder has been subjected 
to trauma are similarly catheterized for the 
same reasons. Hexamethylenamine and _ acid 
sodium phosphate are started promptly in cathe- 
terized patients. If non-absorbable sutures have 
been used, they are removed on the tenth day. 

Drains. Gauze strips and cigarette drains 
which have been placed to protect raw surfaces 
or to provide for slight oozing are removed in 
48 hours. Those inserted because of suppuration 
are shortened gradually. 

Curettage cases. After the uterus is curetted, a 
strip'of narrow iodoform gauze is packed into 
the uterine cavity, the uterus replaced bimanu- 
ally, and the patient given 0.5 cubic centimeter 
of pituitrin intramuscularly. These measures 
promote rapid uterine involution and tend to 
prevent retrodisplacement. 

Radium cases. The vagina is packed tightly 
with iodoform gauze to dislocate the bladder 
and rectum, and the bladder is drained con- 
tinuously with a Pezzer catheter while the 
radium is in situ. Immediately following the 
removal of the radium, gauze, and catheter, the 
patient is given an enema and a douche. Having 
always employed these precautionary measures, 
no fistulae have appeared in my radium cases. 

Fistula,cases. In all cases of vesicovaginal and 
urethrovaginal fistula, an indwelling catheter is 
left in place for 10 to 14 days. The catheter is 
flushed daily with 2 per cent boric acid solution, 
and a urinary antiseptic given until it is removed. 
Rectovaginal fistula are protected like complete 
perineal tears, by restricting the diet to fluids and 
constipating the patient for 8 days. 

General prophylactic measures. Autolavage, 
gastric lavage, and the duodenal tube are used 
early if vomiting is at all persistent. 

A rectal tube is inserted on the second day, 
but enemata are withheld until the third day. 
Enemata and colonic irrigations are used freely 
but cathartics are avoided as much as possible 
while the patient is confined to bed. Consider- 
able time must elapse before the intestinal tract 
regains its tonicity, and functional restoration 
will only be further delayed if overstimulated 
while incapable of a normal response. 
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All patients are encouraged to move their 
arms and legs voluntarily and change their posi- 
tion at frequent intervals early in their con- 
valescence. This is good insurance against post- 
operative embolism. 

Patients subjected to prolonged anesthesia 
(more than 1 hour) or manifesting the danger 
signals of impending shock are given 1000 cubic 
centimeters of 5 per cent glucose by hypoder- 
moclysis or intravenous injection as soon as they 
are returned to bed. Hypertonic saline solutions 
are also of value, if there is no tendency to 
acidosis. 

POSTOPERATIVE MORBIDITY 

Having outlined briefly the more important 
details of the precautionary measures employed 
to obtain satisfactory results after gynecological 
operations, their actual value should be evident 
from an examination of the incidence of post- 
operative complications (Table IT). As already 
stated, some patients had multiple complications; 
hence the incidence of complications, 8.6 per 
cent, is slightly higher than the morbidity, 7.9 
per cent. 


TABLE II.—-POSTOPERATIVE COMPLICATIONS 


Cases 

Gastro-intestinal...... edits Bagi en lg ha : 20 
ET OLR ee nine tie ewes 17 
Infected wounds...... Sees Le eae te : 16 
es ee ree Se ee ey eS ee a ae 
Cardiovascular...... Sheth rsa wis eae eee caren II 
Systemic. .. Bae SU Bice Ret ei oy 7 
Postoperative hemorrhage... . peetnucien Ariens mee 3 

[ee BA ee ee ee 86 


TABLE III.—GASTRO-INTESTINAL COMPLICATIONS 


A NaS tes ae on a ee eR Oe I 6 
ee ee ep ny ang ere 
Acute intestinal obstruction....... 
Pseudo ileus 
Paralytic ileus........ - 
Duodenal fistula............. fe keels aad 

Acute dilatation of the stomach..... ai 
SONU MOMNUMERIOD Doe irae rats hw ts Glave wid dau aaa 
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A fecal fistula established itself in 6 cases, 
invariably following severe and extensive pelvic 
suppuration. One patient had diabetes and car- 
cinoma of the cecum, one had a combination of 
fibroids, tubo-ovarian abscesses, and cancer of 
the cervix with metastases, one had been re- 
cently treated with X-ray in another hospital on 
an erroneous diagnosis of fibroid, and one had 
been treated by another gynecologist with dia- 
thermy for a supposed parametritis. Two other 
patients developed a fistula as a result of dense 





adhesions between pus tubes and the rectosig 
moid. The first mentioned two patients died; in 
the others, the fistula closed spontaneously 
These cases emphasize the fact that radiation 
and diathermy are dangerous in the presence o| 
active or latent tubal infection. 

Acute peritonitis supervened 5 times; 3 times 
within 24 hours after a radium application for 
cancer of the cervix, and one patient died. Evi- 
dently I had failed to detect a co-existing salpin 
gitis in these women. The fourth case is inexplic 
able, as the autopsy did not reveal any focus «0! 
infection or weak spot in the intestinal wall, an:| 
the operation consisted of plastic repair, appen 
dectomy, and uterine suspension. The filth 
patient died of peritonitis after an exploratory 
laparotomy for carcinoma of the ovary wit! 
general abdominal carcinomatosis. In this grou) 
of cases too, the hyperemia incidental to radia 
tion when a salpingitis was present was responsil)|c 
for subsequent disaster. 

Mechanical intestinal obstruction followe:| 
hysterectomy twice and salpingo-oophorectom\ 
twice, on the fifth, seventh, sixteenth, ani 
twenty-third days, respectively. In each in 
stance a loop of ileum was found adherent to 
the infundibulopelvic suture line. One cannot he 
too careful in peritonealizing raw surfaces ani 
burying all knots when pelvic organs are re 
moved. A concomitant volvulus was found in 
1 case and the patient died despite an ileostomy 

Pseudo-ileus occurred in 2 cases and was 
promptly relieved by an intramuscular injection 
of pituitrin, followed in to minutes with a soap 
suds enema containing peppermint and_ tur 
pentine. 

Paralytic ileus developed suddenly on the fifth 
postoperative day during an apparently norma! 
convalescence after salpingectomy for a huge 
hematosalpinx. Precipitate vomiting, rupture « 
the abdominal wound, and evisceration of two 
loops of gut were followed by death in 50 minutes 

A duodenal fistula manifested itself 48 hours 
after a cholecystectomy for empyema of the gal! 
bladder in a desperately ill patient, and the pa 
tient died on the sixth day. 

The case of acute parotitis occurred early i: 
this series and was the first and only one in m: 
practice. It appeared 3 days after a plastic r 
pair and salpingectomy, and was deeply incise:! 
despite the absence of frank suppuration. Al 
though recovery followed, the patient’s distress 
and her alarming condition made a lasting im 
pression. Before this experience I had paid little 
attention to pre-operative mouth cleanliness: 
since then I have insisted upon it. 
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Had I detected the co-existing pus tubes in 
the 3 cancer of the cervix cases, perhaps exercised 
a little more care in peritonealization in the 4 
cases of intestinal obstruction, and insisted upon 
pre-operative mouth cleanliness in the patient 
who developed parotitis, I might have reduced 
the incidence of gastro-intestinal complications 
from 20 to 12, and possibly prevented 2 deaths. 


lr ABLE IV.-—-PULMONARY COMPLICATIONS 
Cases 
TPN Og oy ba Neg Ford ha. 5 eed setae pera 12 
\cute pulmonary oedema. 2 
PPMINEN SS oc asta Cate ta was ae aaa eae Ema I 
mpyema See Cee TE Ce Oe I 
POlaGHRtD TDAANOUE a5 sas coud ons wa saawauws I 
po he ae a a Re en Sr re ee Te 17 


Of the pneumonias, 7 were bronchial, 3 lobar, 
1 influenza, and 1 hypostatic. The hypostatic 
pneumonia developed in an elderly, undernour- 
ished, asthenic woman with a fibroid reaching 
the diaphragm, and terminated fatally on the 
twelfth day after operation. The influenza pneu- 
monia, together with acute splenitis and acute 
nephritis, provided a surprise at autopsy on a 
woman of 28 years who died suddenly, 12 hours 
after a diagnostic curettage for menorrhagia. 
She was free from pulmonary and renal symp- 
toms both berore and aiter the 6 minute opera- 
tion, which was done under gas-oxygen anes- 
thesia. 

Bronchopneumonia followed hysterectomy 4 
times, and plastic and suspension operations 3 
times, and terminated fatally in 1 case. All 
3 patients having lobar pneumonia recovered. 
Perhaps the most significant observation made 
in these cases is the notation that 8 of the 12 
pneumonias developed in ward patients, to whom 
anesthetics were administered by less experienced 
anesthetists, while only 4 occurred in private 
patients, and 2 of the latter were desperately ill 
when operated upon. Spinal anesthesia was 
employed 41 times in this series without a sub- 
sequent pneumonia. 

Acute pulmonary oedema was characterized 
by its sudden onset in 2 ward cases of acute 
appendicitis (one with tubo-ovarian abscess), 
and although one patient recovered, the other 
died 7 hours after operation. The latter was 
regarded as an anesthetic death. The anesthe- 
tist evidently failed to recognize the signs of pul- 
monary irritation during operation, and neglected 
to change the rebreathing apparatus for an open 
ether cone. The patient was cyanotic almost 


continuously after operation until death, despite 
all restorative measures. 
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The single case of pleurisy also occurred in a 
ward patient after a rather long anzsthesia. 

Empyema developed after a lobar pneumonia 
on the twenty-fifth postoperative day, following 
an emergency operation on an intensely septic 
patient. She recovered. 

A series of pulmonary infarcts prolonged the 
convalescence of one patient after a simple plastic 
repair. 

To summarize, 11 of the 17 pulmonary com- 
plications were noted in ward patients, who were 
afforded the services of less experienced anws- 
thetists. It seems fair to infer that the training 
of a large number of anesthetists involves the 
risk of an increased number of pulmonary com- 
plications. 


TABLE V.—INFECTED WOUNDS 
Cases 
PEON o.oo ss o< oases bao OR wd 13 
POMBE a sine vi erecncess Zanieeats : 8 
MBN oir Dare gid ead inst : ee 16 


An abdominal wound was regarded as infected 
if primary union failed to occur in a clean case, 
irrespective of the cause. In 1 case, a persistent 
sinus drained for 30 days because of the presence 
of a small piece of gutta percha tissue, which 
evidently had broken off when the subcutaneous 
arain was removed on the fifth day. Another 
wound opened widely as a result of syphilitic 
necrobiosis following an imperative operation. 
So far as I know, there were only two subsequent 
ventral hernias in the group of 13 infected ab- 
dominal wounds and 1 of these was due to the 
strain of terrific coughing. Although I always 
make a mid-line incision, the fascia is opened to 
the left, and the left rectus muscle is pushed off 
the linea alba. Thus, the incision is zig-zagged 
from without in. 

Superficial perineal sutures broke down in 3 
cases, but the ultimate results were satisfactory. 
Uniting the vaginal fibers of the levator ani 
muscle with kangaroo tendon insures the in- 
tegrity of the restored perineal body even though 
the superficial suture line gives way. 


TABLE VI.—-URINARY COMPLICATIONS 


Acute pyeltis............... ae 8 
Cystitis. ... ee 3 
Suprapubic urinary fistula... . ; I 

i | a ean 12 


Six of the 8 cases of acute pyelitis occurred 
before I appreciated the significance of the pre- 
operative symptom-complex of indicanuria and 
obstinate constipation. They were all character- 
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ized by a pyrexia between the tenth and eight- 
eenth postoperative days, and were accompanied 
by nausea, lumbar pain, urinary turbidity, or 
headache. All patients had colon bacilli in the 
urine. 

The incidence of cystitis was low, only 3 cases. 
Of course, cases of simple bladder irritation with- 
out actual inflammatory changes in the vesical 
wall are not included in this group. 

After a hysterectomy for fibroid, the ab- 
dominal wound dressing became wet and mal- 
odorous on the eighth day. The odor was 
urinary, and the oral administration of methylene 
blue verified the diagnosis of suprapubic urinary 
fistula. The needle used to close the peritoneum 
had evidently inadvertently perforated the blad- 
der. A retention catheter was introduced into 
the bladder, and the fistula closed spontaneously 
8 days later. 

It would seem that in the absence of con- 
comitant lesions in the urogenital tract, nearly 
all urinary complications after pelvic operations 
are preventable. 

TABLE VII. 


“CARDIOVASCULAR COMPLICATIONS 


Thrombophlebitis 

Embolism 

Tachycardia 

Acute cardiac dilatation 

Auricular fibrillation 
Total 


Thrombophlebitis followed laparotomy 4 times: 
3 times after hysterectomy and once after a plas- 
tic repair and uterine suspension. All 4 patients 
recovered. 

Although there were 179 abdominal hysterec- 
tomies in this series of 1000 cases, and all were 
done rapidly with clamps, sudden death from 
embolism followed but once, and in this case 
there was co-existing intestinal obstruction at 
the time of operation. The patient died suddenly 
on the eleventh day from bilateral pulmonary 
emboli. Autopsy revealed a large clot in the left 
femoral vein. Two other patients died suddenly 
from cerebral embolism: one on the seventh day 
after a uterine suspension and appendectomy, 
and another 90 hours after an exploratory inci- 
sion for massive general abdominal carcinoma- 
tosis, primary in the ovary. None of these pa- 
tients could be persuaded to practice active 
motion of the extremities. 

Two cases of mysterious tachycardia were of 
more than passing interest. In the first instance, 
a young woman was subjected to a plastic repair, 
suspension, and appendectomy, under a smooth 
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general anesthesia. She reacted normally, but 
2 hours later her pulse rate jumped from too to 
150 without any other subjective or objective 
symptoms. This continued for 30 hours and then 
gradually decreased to 110, where it remained 
for 8 days. Repeated cardiac examinations, 
electrocardiograms, basal metabolism tests, etc., 
failed to disclose the cause. Similar operative 
procedures had been planned for another woman 
of 42. After doing an anterior colporrhaphy and 
almost completing a perineorrhaphy, the anies- 
thetist reported an increase in the pulse rate 
from 80 to 140 at the end of 25 minutes, although 
the quality of the pulse and the patient’s respira- 
tion were good. The laparotomy was postponed 
and the patient returned to bed. Within 4 hours 
the pulse rate dropped to 100. A_ thorough 
medical check-up failed to reveal an explanatory 
cause. The laparotomy was done to days later, 
and the tachycardia recurred after 20 minutes. 
The operation was completed within half an 
hour and recovery was uneventful. Within a 
month after this observation one of my assistants 
had a similar experience. Unfortunately, he «is- 
regarded the danger signal and was lulled into a 
sense of false security by the pulse quality, 
respiratory rate, and the patient’s color. [lis 
patient died as he was closing the abdominal 
incision. 

The only case of acute cardiac dilatation oc- 
curred 8 days after a 6 minute gas-oxygen anws- 
thesia for the intra-uterine application of radium 
to a fibroid growing in a uterus after an inter- 
position operation (done in another hospital). 
There was no pre-operative evidence of cardiac 
disease and subsequent recovery was complete 

Another radium application for the treatment 
of a small bleeding myoma was followed in 12 
hours by auricular fibrillation. It subsided in 6 
days under appropriate therapy. 

None of these cardiovascular complications 


seem to have been preventable. 
TABLE VIII.—SYSTEMIC COMPLICATIONS 


Surgical shock 
Acidosis 


The 2 cases of surgical shock occurred in pro- 


foundly septic patients. The first had acute 
suppurative appendicitis with bilateral tulvo- 
ovarian abscesses, and died in rr hours. ‘The 
other had a fulminating pelvic peritonitis follow- 
ing diathermy treatment by another gynecologist 





DANNREUTHER: MORBIDITY AND 
yyosalpinx. Four hours after operation she 
pulseless. Intravenous digitalis, infusions, 
col. -e enemata, etc., sustained her through the 
nig t. Early the next morning she was trans- 
fus. d. Septic pneumonia on the third day, fecal 
fisi la on the sixth day, empyema, and thora- 
my on the twenty-fifth day, were followed by 
itual recovery. 

cidosis resulted fatally on the eighteenth 
in a diabetic patient with a carcinoma of the 
um, on whom I did an ileostomy under spinal 
sthesia. Another fatality on the fifth day from 
the same cause followed a hysterectomy under 
spinal anesthesia. Chemotherapy and _ insulin 
were of no avail in either instance. 

\n elderly woman died of uremia 3 days after 
the removal of a huge fibromyomatous mass. 
The urinary nitrogenous output was low and the 
nitrogenous retention in the blood high, but 
oedema of the legs and respiratory embarrassment 
were so distressing that a hysterectomy was done 
after a month’s preliminary treatment. 

The only death from alkalosis occurred on the 
seventh day after a hysterectomy for the largest 
fibroid tumor encountered in this series of cases. 
It was preceded by adynamic ileus. Fortunately, 
no alkalis had been used as a routine measure in 
the postoperative treatment. 

Acute thyrotoxicosis developed promptly after 
a radium application for carcinoma of the cervix 
in a patient with a basal metabolism of plus 26. 
She had consulted a general surgeon, prepared for 
a thyroidectomy. He discovered the co-existing 
carcinoma and referred her for radium treatment. 
Re-examination of the blood after 24 hours 
showed an insignificant increase in the urea 
nitrogen and carbon dioxide combining power, 
but the systolic blood pressure rose from 150 to 
208. The clinical picture was that of a patient 
with a toxic goiter who had been given thyroxin. 
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TABLE IX.—-POSTOPERATIVE HA MORRHAGE 


Postoperative heemorrhage............ 3 

There were three postoperative hemorrhages; 
one massive intraperitoneal hemorrhage im- 
mediately preceding death in a case of extensive 
pelvic cancer; another on the seventh day after a 
Sturmdorff tracheloplasty, easily controlled with 
packing; and a third 6 hours after a vaginal 
myomectomy, arrested by means of secondary 
sutures. The last patient required postoperative 
transfusion, as did 2 septic cases. These were the 
only 3 postoperative transfusions necessary in a 
series of 1000 operations. 

Scrutinizing the mortality list, it does not seem 
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unreasonable to imagine that the number of 
deaths might have been reduced from 19 to 14. 
More skillful anesthesia might have prevented 
the fifth and nineteenth disasters. In the eighth 
case, additional pre-operative reduction of the 
basal metabolic rate might have avoided the 
acute thyrotoxicosis. In the tenth case, a pre- 
radiation. diagnosis of active salpingitis might 
have prevented the subsequent pelvic peritonitis, 
fecal fistula, and secondary hemorrhage. In the 
twelfth case, the bronchopneumonia must have 
been present at the time of operation, although 
the patient was symptomless, and nothing ab- 
normal was found on physical examination. 


SUMMARY AND CONCLUSIONS 


t. In a series of 1000 consecutive gyneco- 
logical operative cases, there were complications 
during convalescence in 79, a morbidity of 7.9 
per cent; 19 patients died, a mortality of 1.9 
per cent. 

2. Postoperative transfusion should never be 
necessary except in the presence of ectopic preg- 
nancy, secondary hemorrhage, or sepsis. 

3. Pre-operative cystoscopy and renal func- 
tion tests will eliminate many useless pelvic 
operations. 

4. Severe anemia, pyorrhoea, respiratory af- 
fections, a compromised myocardium, arterial 
hypertension, and impaired metabolism are in- 
dications for postponing operation in elective 
cases; spinal anesthesia may reduce the hazards 
in emergency cases. 

5. Radiation and diathermy are dangerous in 
the presence of active infection or necrobiosis. 

6. Meticulous peritonealization and burying 
all suturé knots minimizes the likelihood of post- 
operative intestinal obstruction. 

7. The incidence of pulmonary complications 
can be lessened by the invariable employment of 
a skilled anesthetist. 

8. Correcting indicanuria and obstinate con- 
stipation before operation will practically elim- 
inate postoperative pyelitis. 

g. Persuading the patient to practice active 
motion of the extremities throughout convales- 
cence is good insurance against thrombophlebitis 
and embolism. 

10. Pronounced tachycardia developing during 
the first half hour of anesthesia is an indication 
to terminate the operation as soon as possible. 

11. Unpreventable surgical shock will develop 
occasionally in profoundly septic patients. 

12. Patients with a high metabolic rate should 
not be subjected to radiation. 
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TABLE 


SURGERY, 
X.—MORTALITY IN ONE 


Diagnosis 
Large hematosalpinx and intraligamentary 
cyst 





Huge calcareous fibroid, impaired metabo- 
lism, massive acdema of legs from Pressure 


Huge fibroid in emacié ated, ek derly woman 


Empyema of gall bladder. Temperature 105°, 


pulse 130 





Lacerated and polypoid cervix, rectocele, 
retroversion, chronic appe ndicitis 





Acute suppurative ‘appendicitis, bilateral 


tubo-ovarian abscess 


Huge fundal and intraligamentous fibroid 


Carcinoma of cervix, toxic goiter (basal me 
tabolism plus 26) 


Retroversion 


Carcinoma of cervix, , Tetroperitone al metas 
tases, bilateral tubo-ovarian abscess 


Carcinoma of cacum and diabetes 


Hyperplasia of endometrium (negative pre 
operative physical findings) 


Extensive inoperable abdominal carcinoma- 
tosis 

Lacerated cervix, rectocele, chronic ‘salpin 
gitis, chronic appe ndicitis 

Ac lenomayosis of uterus, salpingo oophoritis, 
pelvic peritonitis, chronic appendicitis 


Fibroid, ovarian cyst, extensive pelvic adhe 
sions 


Intestin: al obstruction, fibroid, ovarian cyst 


Extensive inoperable abdominal carcinoma- 
tosis 


Acute suppurative appendicitis 


The control of postoperative morbidity 
and mortality following gynecological operations 
is contingent upon conscientious pre-operative 
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THOUSAND CONSECUTIVE GYNECOLOGICAL OPERATION: 


Operation Cause of death 





Salpingo- oophorectomy, cystectomy, appen- 
dectomy 





Sudden paralytic ileus and death, st! 
(autopsy). 





Supravaginal hysterectomy 





Death from uremia, 3rd day. 








Suprav aginal hysterectomy and_ salpingo-| Death from hypostatic pneumonia, 121! 
oophorectomy 





Cholecystectomy Duodenal fistula in 48 hours. Death 





exhaustion, 6th day. 
Trachelorrhaphy, perineorrhaphy, Gilliam) Bronchopneumonia in 24 hours. Deat 


suspension, appendec tomy day (autopsy). 


Postoperative shock. 
(autopsy). 


Appendectomy, 


salpingo- oophorectomy 





Death in 11 


Supravaginal hysterectomy, salpingo- oopho- Adynamic ileus. 
sipeeesentd day. 





Death from alkalosi 





Intratumoral transfixion with radium needles 
and intra-uterine radium application 


Acute thyrotoxicosis in 24 hours. De 
48 hours. 








Be aldy -W beter suspension, appendectomy _ Cerebral embolism and death, 7th da) 
topsy). 


Radium application (transfusion and lapa- 
rotomy, 17th day) 





Fecal fistula, 4th day; urticaria, 7t! 
secondary hemorrhage and death, 341 
(autopsy). 





Ileostomy (spinal anesthesia) Hyperglycemia and death from aci 
18th day. 


Curettage 





Sudden death in 12 hours. Bronchopn: 
nia, acute nephritis, and acute sp! 
found at autopsy. 


Exploratory laparotomy 





(spinal anesthesia) | Cerebral embolus and death, go hours. 





Trachelopiasty, perineorrhaphy, 


Acute suppurative peritonitis, 24 h 
tomy, » sppendectomy 


Death, 80 hours (autopsy). 


salpingec- 





Supravaginal hysterectomy, 
rectomy, appendectomy 


Acute intestinal obstruction and ileost 
7th day. Death from exhaustion, 25t! 
(autopsy). 


salpingo-oopho- 








Patient irrational and uncontrollable i 
hours. Died of acidosis, 5th day. 


Supravaginal hysterectomy, salpingo-oopho- 
rectomy, mobilization of viscera (spinal 
anesthesia) 








Supravaginal hysterectomy, salpingo-oopho- 


rectomy 


After smooth convalescence, sudden d 
from pulmonary embolus, 11th day 
topsy). 


Exploratory laparotomy 





Diffuse peritonitis. Death, 7th day. 





Appe ndectomy 


preparation of the patient, expert anzsthe 
sound surgical judgment, and skillful aft 
treatment. 


Acute pulmonary oedema. Death, 7 hour 
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MORTALITY 


IN ACUTE APPENDICITIS! 


JOHN B. DEAVER, M.D., F.A.C.S., PuttapELpnra 


vou most concern?” were put to a body of 

urgeons, I believe that all would reply, “the 
bad appendix case.’’ My experience would prompt 
the same answer. By the bad appendix case, I 
mein the patient with the acute perforated ap- 
pendix, the patient with the unrecognized gan- 
grenous appendix, or the patient who is the victim 
of extensive suppuration. Any one of these nec- 
essarily enters the hospital with a peritonitis and 
may already be in a terminal toxic condition. 
The peritonitis may be either circumscribing or 
circumscribed, diffusing or diffused; the tempera- 
ture normal, moderately high or very high; the 
pulse slow, weak, or rapid; the skin of the face 
and fingers cyanotic; the leucocyte count high or 
low with either a normal or a high polymorpho- 
nuclear count. 

Why do we get such cases? Because the patient 
has been purged, because the physician has not 
been called in early, because if called in time he 
has failed to recognize the condition, or because, 
if he has recognized it and diagnosed it correctly, 
he has tried expectant treatment and has deferred 
operation. And why is the operative mortality 
high? Because the time for operation has not 
been well chosen or because, if opportunely timed, 
operation has not been complete, due either to 
poor surgical judgment or to lack of experience 
in handling these cases, or to both. 

It is only by frank discussion of this vital sub- 
ject that we can hope to better our results. The 
subject is not one for laboratory research but for 
personal research into the laboratory of the mind; 
indeed, it demands that we make a sort of search 
of our souls to purge ourselves of this dark spot 
in our conscience. 

Although I fully realize that it is not necessary 
to discuss the signs and symptoms of appendicitis 
and its differential diagnosis, I would stress a 
few salient points which have served me well. 

Most of these patients, as I have already said, 
enter the hospital with a peritonitis, and it is 
difficult to determine the causative lesion. Since 
the appendix is most commonly the cause, it is 
naturally the first and last to be considered. The 
presence of muscle relaxation frequently enables 
us by palpation and percussion to detect a mass 
or an area of increased resistance which may serve 
to direct us to the underlying cause of the peri- 


| the question ‘What class of operations gives 


1Read before the Milwaukee Surgical Society, March 3, 1930. 


tonitis, but, if the rigidity is very pronounced, 
this is not always true. Auscultation is a very 
valuable means of detecting the lesion. The 
stormy, turbulent, and the silent belly are all 
significant of the stage of peritonitis, that is, 
whether it is circumscribing, circumscribed, dif- 
fusing or diffused. It is my habit when examining 
patients, first to auscultate the abdomen. This 
must be very gently done because should the case 
be a paralytic ileus, for example, pressure on the 
abdomen might disturb the fluid contents of the 
small intestines and cause a tinkling which would 
not be heard if auscultation had been forcefully 
done. I stress this point because tinkling is often 
an ominous sign and if not properly evaluated 
may cause a false impression. 

In the early stage of peritoneal irritation, very 
delicate palpation will often elicit the presence of 
serous fluid. I demonstrate this almost daily to 
my internes and prove it at operation. 

It is important to determine the position of the 
appendix. Usually it is located at the site of most 
marked tenderness and rigidity. I need not re- 
mind you that a deep pelvic position will often 
require deep pressure to elicit tenderness and often 
leads to a mistaken diagnosis of diverticulitis of 
the sigmoid. 

The crux of the question is, of course, diagnosis. 
If this is properly made, it means operation. The 
next important consideration is the choosing of 
the opportune time for operation and the opera- 
tive technique. These are very largely a matter 
of circumstances and of the surgical judgment 
that comes only with experience. Therefore it is 
difficult to formulate rigid guiding principles. I 
wish I had the gift of language to tell you why 
it is that when I am asked to see a patient with 
a very much distended belly which has been diag- 
nosed intestinal obstruction, the moment I put 
my ear to the abdomen and lay my hands upon 
it I conclude that it is not an obstruction but an 
appendiceal peritonitis and instead of advising 
immediate operation I think it better to wait. 
Such an instance occurred only recently, and on 
the day following examination disclosed free se- 
rous fluid and an acutely inflamed non-perforated 
appendix, and no obstruction. These are subtle 
distinctions that come with experience coupled 
with the serious thought that should be given to 
every case whether mild or otherwise. 
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The vital question of when to operate in the 
presence of acute appendicitis might be summed 
up in a few words: before the onset of peritonitis 
if this is possible. If this were always possible, 
the present discussion would be unnecessary. 

The early case of acute appendicitis demands 
immediate operation. The technique in such cases 
differs very little from that for chronic appendi- 
citis except in the presence of effusion, exudate, 
or perforation. The character of the exudate is 
important and should be the deciding factor in 
the question of drainage and often as to the out- 
come of the case. Smears should be taken and 
examined immediately to determine the presence 
of infection and its type. The fluid may be se- 
rous, puruloid, or purulent. The serous fluid is 
practically always sterile and the operative pro- 
cedure then is asimple appendectomy. The frankly 
purulent exudate contains organisms, and is easily 
recognized by its color and odor. A puruloid 
fluid, however, may or may not contain organ- 
isms. It is when the fluid is puruloid that the 
inexperienced surgeon often fails, especially if he 
neglects to make a smear and have it examined 
immediately. If the fluid is infectious the peri- 
toneum must be protected and drainage properly 
placed. In other words, the question of drainage 
depends on the report as to the nature of the 
smear—which should be made from specimens 
from the immediate operative field, the surround- 
ing field, and from distal points—and by the 
appearance of the peritoneum at and around the 
site of the lesion. When the pathological reports 
are negative, I do not drain except in the pres- 
ence of a green peritoneum and of a subperitoneal 
exudate. In such cases drainage is required, since 
occasionally the exudate does not resolve but 
forms an absc€ss. 

I do not endorse the statement that acute ap- 
pendicitis always necessitates an immediate emer- 
gency operation. It is a matter of surgical judg- 
ment to decide when to operate and when not to 
operate, and the latter decision often requires the 
more judicial deliberation. 

When a chill has been followed by abatement 
of pain, it is always an indication of the onset of 
gangrene which will shortly be followed by peri- 
tonitis. Chill, abatement of pain, and drop in 
temperature are three signals that call for imme- 
diate operation. Fortunately, they occur early 
and are not ominous if their early recognition is 
followed by prompt surgery. 

When to operate after peritonitis has developed 
depends upon the variety of peritonitis and the 
condition of the patient. In practically all cases 
of circumscribed peritonitis operation can be 
safely done at once with the proper technique. 


In circumscribed peritonitis with abscess, imine- 
diate operation with proper technique is safe un 
less there are forbidding systemic or other condi- 
tions which in these days of spinal anesthesia are 
not many. The technique in circumscribed 
tonitis is as follows: After the peritoneu: 
opened the edges of the wound are lifted an: 
tracted, and the peritoneal cavity is carefull 
spected for the presence of fluid and exudate. 
character of the exudate especially is noted. 
quently use the sterile Cameron light at this 
later stages of the operation. If there is no | 

or only serous fluid, the cecum is located 
brought into the wound and then the ant 
longitudinal band, the ileocolic and the ileo 
folds of peritoneum, the terminal ileum, anc 
base of the appendix are identified. The appe 

is then delivered and removed. Careful disse: 

is required when the appendix is adherent 

in the subcecal fossa. It may be so conceal 

to give the impression that it is absent. It 
becomes apparent that an exact knowledge o 
anatomy of this region is conducive to a sil 
and safe operation. Usually the landmarks 
be easily noted, but occasionally they are 
tially or entirely concealed by overlying coi 
small bowel, by adherent great omentun 
plaques of exudate that may or may not eny 
the appendix. In the last-named conditions 
not displace the coils of bowel, detach the one 
tum, or disturb the exudate until I have pl: 

a sheet of rubber dam and a few small or sev 
large gauze pads so that in the event of the | 
ence of pus this will serve to prevent its spread. 
The object of using the rubber dam is to protec 
the endothelial covering of the peritoneum aga 
irritation by the gauze pads. If pus is pre: 
upon opening the peritoneum, one or more of 
small pads are unfolded and with the loose ga iz 
the pus is mopped up before the sheet of rub 
dam is introduced. 

In circumscribing peritonitis, that is, in c 
in which the infection shows a tendency to bec 
localized, we employ anatomical and physiolog 
rest, the Fowler-Murphy-Ochsner treatm 
which is known in our clinic as regulation tr 
ment. With few exceptions, the circumscril 
peritonitis becomes a circumscribed perito: 
under this treatment and permits operation t: 
done with little risk of a fatality. When t! 
has been a flare-up and the circumscribing | 
tonitis has advanced to a diffusing peritonitis 
also treat it by anatomical and physiological 1 
to allow the peritonitis to become localized. “ 
takes place in a few days with, but usually 
out, the formation of an abscess, and then oj 
tion is carried out. 
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Fig. 1. 
covering caecum and appendix. 


In the presence of an abscess in the region of 
the ileoceecal junction, the terminal ileum is often 


infiltrated, thickened, stiff, with little contractil- 
ity, and forms a part of the abscess cavity. Under 
these conditions my method of procedure is to 
evacuate the abscess, remove the appendix, place 
the drainage, then make an ileocecostomy or an 
ileocolostomy to prevent postoperative obstruc- 
tion and to ensure a smooth convalescence. I do 
this very frequently and have never had cause to 
regret it. Failing to do so has caused me many 
anxious hours until the patient has recovered. 
However, this practice is for the expert and not 
for the surgeon of limited experience in abdominal 
infection. The maxim in visceral surgery—to cut 
well, sew well, and get well, is particularly appli- 
cable here. When the terminal ileum is only 
slightly infiltrated and not involved at great 
length, and has sufficient lumen, an anastomosis 
is not necessary. I cannot agree with those who 
claim that the bowel will always recover, for I 
regret, from experience in operating for obstruc- 
tion a few days later, that this is not always the 
case. 

Where an abscess is in the immediate neighbor- 
hood of the caecum and especially of the terminal 
ileum and when the lesion is not an abscess but 
i$ a definitely inflammatory area that would favor 
adhesion of that portion of the ileum so prone to 


a, Great omentum wrapping around diseased appendix. 
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b, Great omentum 


fall in contact with the abscess and thus result in 
an obstruction, I use a cofferdam of rather thick 
rubber tissue so that when I have placed it and 
lightly packed the cavity within, the dam will be 
held up out of harm’s way. Those who have 
many times operated for intestinal obstruction 
following an operation for acute appendicitis 
know this to be the common site of obstruction. 
Many a fatality has resulted due to this but has 
been attfibuted to peritonitis. I therefore cannot 
stress this part of the technique too strongly. 
Many of you lovingly recall with me the late 
Dr. Joseph Price, the prince of American abdomi- 
nal surgeons whose wonderful work, particularly 
in the pelvis was so well known and by none 
better than by his friend the speaker. How often 
would he speak of the pus as pathological soup! 
‘an expression, I dare say, some of those present 
today have heard him use. Price rarely had to 
operate for intestinal obstruction following ex- 
tensive pelvic work, much of which was for sup- 
purative conditions. He attributed this to his 
thorough cofferdaming by lifting the small bowel 
out of the pelvis and maintaining it by this tech- 
nique, thus avoiding intestinal entanglements 
during convalescence. I therefore gladly credit 
Price with this ideal and life-saving procedure. 
Diffusing peritonitis is a more serious affair. 
The diagnosis can be made by the absence of the 
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Fig. 2a. 


typical peritoneal facies although the patient ap- 
pears very sick. The pain is very acute and the 
tenderness and rigidity are distributed over a 
larger area than in circumscribed peritonitis. 
Peristalsis is feeble or absent over the area of 
peritonitis but is exaggerated over the surround- 
ing region. This picture, to me, indicates post- 
poning operation until the peritoneal inflamma- 
tion has subsided or has been controlled to the 
point of safe surgery. This stage is reached by 
the familiar treatment of anatomical and physio- 
logical rest. 

In diffusing peritonitis much the same course is 
followed except that if the lesion responsible for 
the peritonitis can be positively determined and 
the peritoneal infection shows no evidence of 
yielding to regulation, operation is undertaken. 
The patient who has been operated on for an 
abscess will occasionally develop obstruction or 
a secondary collection during convalescence. 
Here, only timely recognition and immediate 
action will thwart a fatality. 

Deferring operation is the best policy in the 
presence of diffused peritonitis, a condition which 
in most instances might have been prevented by 
timely diagnosis and treatment. This is the vari- 
ety that provides the high mortality. Its ominous 
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Rubber dam being placed in wound. 


signs are rigidity, and tenderness over practic :illy 
the entire anterior abdominal wall, typical peri- 
toneal facies, absence of abdominal respirations, 
rapid pulse, feeble peristalsis or a silent be'ly, 
moderate leucocytosis and a high polymorphonu- 
clear count. In about 24 hours, especially if | 
patient has been purged, the picture chanzes 
The rigidity and tenderness give way to disten! 
and there is entire absence of peristalsis. 
leucocytic count is low, the urinary outpu 
diminished and the urine contains albumin 
casts. The typical peritoneal facies, with rest! 
ness and an active brain, accompanies this + 
drome—a combination that usually is fatal. 
casionally regulation treatment will lead 1 
subsidence of the peritoneal inflammation 1» : 
point where operation is comparatively safe. 

If this variety of peritonitis is seen very ea 
when the belly walls are still characteristic 
rigid, operation in the experienced hands pron 
most. 

A collection of pus in the pelvis or in ei 
iliac region can be evacuated by an extra} 
toneal approach: in the pelvis by vaginal or re 
incision; above the pubis by low midline inci 
after the precaution has been taken of empty) 
the bladder; in a subdiaphragmatic collectio1 
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Fig. 2b. 


removal of the greater portion of the tenth rib. 
A collection of fluid in the last-named position 
has been known to discharge through a bronchus. 
In the case of a subhepatic collection, if perchance 


it has extended well down into the renal well, 
incision through the loin will drain it; otherwise 
the incision should be through the anterior ab- 
dominal wall. At operation we should never for- 
get to inspect the external paracolic furrow for 
pus, which if present, will call for enlarging the 
wound upward, exploring both the subdiaphrag- 
matic and the subhepatic spaces and, if pus is 
found, drainage by rubber tube or by a cigarette 
drain carrying a central rubber tube will be re- 
quired. We rarely see a subdiaphragmatic ab- 
scess if our technique in the primary operation 
has been properly carried out. The pelvis is next 
explored and drained if pus is found. In addition 
to this, a narrow 8-layer piece of gauze, long 
enough to reach the inner boundary of the peri- 
toneal wound is placed between the parietal and 
the visceral peritoneum. The paracolic groove is 
loosely packed with moist gauze, and interrupted 
sutures of silk or silkworm gut, preferably the 
former, are carried through the entire thickness 
of the edges of the wound and tied loosely to 
prevent eventration. This leaves an open wound 
and permits free drainage. The purpose of the 
long piece of gauze between the layers of peri- 
toneum is to excite peritoneal activity and ex- 
clusion of the general peritoneal cavity. The 
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Gauze in place in appendectomy wound. 


question may be asked, ‘Why not use rubber 
dam for this purpose?’’ The answer is that rub- 
ber dam favors slipping of the intestinal coils 
into the wound, should the patient cough, vomit, 
or suddenly change his position. Silk sutures are 
more stable than silkworm gut because they do 
not break or become untied. When pockets of 
pus are found between coils of bowel they are 
emptied and drained by strips of rubber dam or 
very soft rubber tubes. Nearly all these cases 
develop a postoperative hernia, which leads me 
to say:*“‘It is better to have a patient get well 
with a hernia than to die without one.” The 
time to remove the drain and gauze must be left 
to the discretion of the surgeon. It is better to 
leave them in too long than to take them out too 
early. I frequently say to my internes: “Let it 
stay in until it falls out.” Figuratively speaking, 
this is correct, but my thought is to allow the 
drain to remain as long as it is not doing harm. 
In other words, the gauze is taken out when the 
interne can’t stand it any longer. I wish to pay 
tribute to my interne staff by saying they are 
most efficient and capable in carrying out the 
postoperative treatment, so that I know the pa- 
tient will be properly and judiciously handled 
when I am away. 

I am frequently asked whether I always remove 
the appendix. The only case in which I do not 
do so is in the circumscribed abscess of several 
days’ standing in which there is no evidence of 





Gauze packed 
in cavity. 
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Fig. 3. a, Rubber dam cut to fit around gauze pack. b, Appendiceal abscess. c, Rubber 


dam walling off surrounding bowel. 


surrounding peritonitis and in which the appendix 
is not seen or felt. This means that the abscess 
cavity is absolutely isolated. However, in such 
cases, I remove the appendix a short time after 
wound healing is complete. The idea formerly 
prevalent that in these cases the appendix has 
been destroyed is a myth. Except in the circum- 
scribed abscess I always remove the appendix, as 
in many instances in doing so an abscess in close 
proximity is discovered which, if it were not 
drained, would lead to a serious if not a fatal 
complication. When there is a palpable mass in 
the lower right abdomen, it is my practice to 
make an extraperitoneal approach, the incision 
being carried to the outer side of the mass divid- 
ing the aponeurosis of the external oblique, the 
flat muscles, the internal oblique and the trans- 
versalis in the line of the incision. The transver- 
salis fascia and preperitoneal fat, which frequently 
are infected, are separated from the peritoneum, 
the latter is incised, and the technique as previ- 
ously described is carried out. In the presence 
of a large collection of pus I evacuate it, cleanse 
and pack the abscess cavity, isolate it from the 


general peritoneal cavity, and then remove tiie 
appendix. I never use the McBurney incision in 
cases of acute perforated appendicitis. 

In practically all of these operations spinal 
anesthesia is used. It makes the operator master 
of the situation. In some instances, in which the 
first injection fails, a second is made. We have 
now given spinal anesthesia in over 5000 cascs 
with only one fatality, which was due to a tec h- 
nical error. In this case apothesin was used; since 
then I have used spinocain only. Inhalation ani s- 
thesia in these cases is dangerous, not only |c- 
cause pneumonia is more likely to follow, but if 
ether is used, the kidneys are endangered, si! ‘¢ 
in all toxic patients renal function is more or | +s 
impaired. Nitrous oxide and oxygen anesthe a 
is objectionable because of insufficient relaxat' \n 
and the danger of postoperative pneumonia. | 
have had no experience with ethylene. 

My experience has forced me to discard je 1- 
nostomy and enterostomy because of the h) h 
mortality which has attended these procedur :. 
I now use the Jutte tube and have seen a vi y 
satisfactory decrease in mortality since doing» ». 
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The Jutte tube, which is passed through the nose, 
has proved to be a very valuable pre-operative 
and postoperative adjunct. It is one of our chief 
assets in postoperative treatment, not only in 
appendiceal peritonitis but in other forms of peri- 
tonitis as well. In fact, I pass the Jutte tube in 
all stomach cases while the patient is on, or 
shortly after leaving, the operating table. The 
stomach is washed out after admission to the hos- 
pital and this procedure is repeated before the 
patient goes on the operating table, and at the 
completion of the operation the Jutte tube is 
passed through the nose. The tube is well borne, 
keeps the stomach empty, prevents vomiting, and 
makes the patient comfortable. It permits the 
free administration of water without the danger 
of distending the stomach and waterlogging the 
intestines. Postoperative vomiting is not only 
distressing to the patient but favors the spread 
of infection and by its straining action on the 
wound predisposes to eventration. When the 
stomach contains heavy fluid, the use of the regu- 
lar stomach tube becomes necessary. It is the 
rule in our clinic when lavaging the stomach to 
look at the wound before and after passing the 
tube. I have known lavage of the stomach to be 
immediately followed by death in a desperately 
ill patient who was constantly regurgitating foul 
material. This accident is unlikely to occur with 
the use of the Jutte tube. The stomach is kept 
empty and clean: empty by continuous drainage 
and clean by injecting a warm soda or saline 
solution every hour through the tube and imme- 
diately aspirating it. This does not in the least 
disturb the patient, but on the contrary, makes 
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Appendiceal abscess indicating an ileoceecostomy. 


him feel better. It is a common occurrence to see 
a patient go to sleep after the Jutte tube has 
been introduced and the stomach emptied. In 
our experience, intestinal regurgitation is best 
handled in this way. We find it much more valu- 
able than either a jejunostomy or an enterostomy 
as drainage is going on all the time. We have 
patients who carry the tube for several days; we 
keep the nares well greased and change the tube 
from one nostril to the other if necessary. As the 
patient improves the tube is clamped off for a 
short time and if he is not comfortable, it is im- 
mediately opened, with instant relief. As con- 
valescence becomes established the tube is shut 
off for longer intervals and when peristalsis is re- 
stored neurishment is given through the tube 
until all nausea has disappeared. The tube is 





Fig. 4b. TIleocacostomy. 
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Fig. 5,a, b, and. Drains and gauze in place following appendectomy. 
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then removed and nourishment given by mouth. 
During the time when it is not possible to give 
nourishment by way of the tube, we employ glu- 
close and normal saline intravenously, protoclysis 
of glucose, whiskey, and normal saline, and hypo- 
dermoclysis. Blood transfusions are occasional! 
given. In paralytic, but not mechanical, obstruc- 
tion, eserin and strychnia are given at intervals. 
Pituitrin is rarely used. The circulation is su-- 
tained by digalin, pain is relieved by small doses 
of morphine, and sleeplessness is overcome | 
chloral and bromide by rectum. We rarely u 
the Welch bacillus serum as it has not given ws 
the satisfactory results reported by some. 

Whether or not operated upon, a percentage «/ 
the fatal cases are not the result of the primat 
peritoneal infection but of a secondary infection « 
intestinal obstruction or both, and gangrene « 
obstructed gut—important factors in the mo 
tality, usually leading to a fatal issue at the tin 
when the patient should be convalescing smoothl: 

Acute intestinal obstruction occurring a fe 
days after operation must receive immediat 
operation if a fatality is to be prevented. To wa 
for classical symptoms is disastrous. 
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in passing, I may say that a secondary abscess 
close proximity to the wound will often empty 
‘ough the wound after the use of warm, moist 
plications. A residual abscess is occasionally 
ind long after convalescence. Pylephlebitis 
th multiple minute or a large solitary abscess of 
e liver is very rarely seen. 

[he causes for the mortality after supposed 
nvalescence, perhaps even while the patient is 
ill in the hospital, or after he has been dis- 
,arged, are numerous. I will mention only the 
ore common ones, such as secondary abscess, 
intestinal obstruction, phlebitis, parotitis, and 
nephritis. 

While it is vain to hope that my remarks will 
have an immediate effect in lowering the opera- 
tive mortality of appendicitis, I trust I have 
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Fig. 6. Gauze used for drainage in appendectomy. 


indicated the lines along which improvement may 
be obtained, and that I have impressed you with 
the fact that appendicitis must be given grave 
consideration. 


SPINA BIFIDA OCCULTA 


Report oF Two Cases! 


FRANKLIN JELSMA, M.D., anp R. GLEN SPURLING, M.D., Lovisvitte, Kentucky 


arches is capable of producing so many ill- 

defined symptoms in the areas supplied by 
the lumbosacral segments of the cord that a gen- 
eral review of the subject seems pertinent, espe- 
cially since the relevant literature has been so 
meager during the past 10 years. Our interest in 
the problem of diagnosis and treatment of these 
anomalies was stimulated by two unusually illus- 
trative cases, which have recently come under our 
care and are herein reported. 


ee bifida occulta of the lower vertebral 
\ 


INCIDENCE 

The true incidence of this condition cannot be 
determined from a study of the literature. Cases 
with a demonstrable defect may present no symp- 
toms, while some with no spinal cleft may present 
many symptoms. So the first group very likely do 
not visit a physician and the second group are at 
times difficult to recognize. Of those coming into 
the hands of the physician and recognized, only 
the most interesting cases are reported. 

Up until 1910, Brickner was able to collect from 
the literature only 85 cases of true spina bifida 
occulta. A relative incidence may be obtained 
from Woltman’s 187 cases of all types of spina 
bifida. He states that these maladies compose 
one-sixth of all congenital deformities. Of this 
series 24 per cent were of the occult type. Con- 
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sidering the frequency of the lesion from a more 
reliable angle—that of X-ray examination of 
a large group of individuals—Wheeler presents 
some interesting facts. Of one thousand consecu- 
tive male adults 2.3 per cent were found to have 
incomplete closure of the post arches of the last 
lumbar vertebra. They do not mention, however, 
the first sacral arch which Roederer and Lagrot 
think is decidedly more frequently involved than 
any single vertebra. As a whole, considering 
those cases with and without symptoms, spina 
bifida occulta occurs more frequently than the 
literature would indicate. 


CLASSIFICATION 


From an anatomical basis, spina bifida occulta 
is simply an obscure type of spina bifida. From a 
clinical standpoint, it may even include a group 
of cases without demonstrable vertebral defects 
yet with symptoms identical with spina bifida 
occulta. To this group Fuchs gives the name of 
myelodysplasia. Upon etiological bases, spina 
bifida, spina bifida occulta, and myelodysplasia 
may well be grouped together as varying degrees 
of the same condition. 


ETIOLOGY 


Early in fetal development, mesoblastic tissue 
normally interposes itself between the skin and 
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the underlying neural canal. From this tissue are 
developed the vertebral arches and the spinous 
processes. It is not agreed at present as to the 
factors responsible for the failure of this develop- 
ment. Theories concerning chemical, mechanical, 
and physiochemical factors have been advanced. 

One of the earliest theories was advanced by 
Morgagni in 1779 (quoted by Woltman). He pro- 
posed the interposition of spinal fluid between the 
lateral mesodermal structures, thus preventing 
the fusion of the lips of the medullary groove. 
This hypothesis has been repeatedly advanced 
and decried by various writers (Patterson, 
Sharpe). Woltman discredits it entirely, because 
the secreting mechanism of the cerebrospinal fluid 
does not elaborate fluid until the tenth week, 
while it is generally agreed that the spina bifida 
deformity is produced no later than the third 
week. 

From experimental and clinical observations, 
various factors have been shown to be connected 
with the development of this lesion (3, 9, 13). No 
one agent, however, has been demonstrated as the 
causative factor. At present, at least, it seems 
best to indorse a conception, broad in its scope, as 
the one suggested by Woltman. It embraces the 
idea of the abnormal characteristics of the gam- 
etes, or mechanical, chemical, or physiochemical 
factors influencing the embryonic rudiments 
either before or after differentiation. 


SYMPTOMATOLOGY 


The location of the lesion and the extent of the 
cord involvement primarily determine the symp- 
tomatology. Generally, the findings may be 
divided into three main groups, the local signs, 
the neurological manifestations, and the accom- 
panying anomalies. 

The larger vertebral clefts may be palpated, 
while the X-ray is often necessary to demonstrate 
the smaller ones. A lipomatous or fibrolipomatous 
tumor of varying size may be found directly over 
the bony defect. The association of hypertrichosis 
with this lesion is not as common as was formerly 
thought; in fact it may be said to be uncommon. 
Dimpling in the sacral region occurs in 40 per 
cent of normal infants, but if it persists after the 
tenth or twelth year it is suggestive of an under- 
lying spina bifida occulta (2). 

Cord involvement occurs in well over 50 per 
cent of the cases reported (15). Vesical incon- 


tinence is the most common sign. DeVries and 
Francois cite 2 cases of complete retention of the 
urine. In 22 adults and a like number of children 
with enuresis, Peritz (15) found 68 and 35 per 
cent respectively had spina bifida occulta. The 
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motor manifestations may be in the form 
flaccid or spastic paralysis, twitchings or we: 
ness. Hassin states that only 3 cases of ass: 
ated spastic paralysis have been reported. Va 
ous dissociated proprioceptive and exterocept' 
changes are commonly found. Gazzano repo 
a case with a neuralgic pain, a condition seld 
noted. Trophic ulcers are common. Abnorm 
ities of the deep and superficial reflexes are « 
countered in many cases. 

The most common accompanying deformit 
are clubfoot, hydrocephalus, scoliosis, syndact 
ism, hydromyelia, hypospadias, and crypt 
chidism. Defects of the spinal ganglia, medul 
and cerebellum have been recorded. 


DIAGNOSIS 


The establishment of a diagnosis is not diffic 
if the condition is suspected and thoroughly c 
sidered. Any of the above local signs will furni 
a valuable clue. Careful differential neurologic 
and X-ray examinations will in most cases revi 
the true nature of the trouble. Ill defined new 
logical signs, occurring in the lower extremiti: 
should suggest spina bifida occulta. Certain! 
indolent ulcers of the feet, as in the 2 cases here 
reported, are significant and call for a thoroug 
investigation of the cord. 

To establish the diagnosis after localizing t! 
lesion on a neurological basis, roentgenogran 
are of great value. In cases of myelodysplasia, t] 
diagnosis must be made on the history and fin: 
ings alone. In most cases, however, a cleft in on 
or more of the arches will usually be demo 
strated by carefully taken roentgenograms (11). 

Lipiodol injection has been used for diagnos 
(11). Under ordinary circumstances, howeve 
this should not be necessary. In cases presenti! 
symptoms without vertebral defects, it is co1 
ceivably of some advantage. 

TREATMENT 

There is a great variety of opinions as to wha 
cases demand operative treatment and when it | 
best employed (1, 15). It is generally agreed tha 
cases showing slow progression and late appea' 
ance of symptoms offer the best results to oper: 
tive measures. Operation should be performed 
possible before any permanent damage has bee 
done, provided an election can be made. Hov 
ever, little hope may be entertained for thos 
early cases with acute onset accompanied by hy 
drocephalus and other gross defects. 

The operative procedures may be designed t 
relieve pressure by removal of a fibrolipomatou 
tumor or division of a fibrous membrane spannin 
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the defect. Tension may be relieved by freeing 
ad esions, or by dividing the filum terminale. 
Nc ve filaments may be freed from adhesions and 
re; aced into canal if herniated. Such cases offer 
a od prognosis (7). The dura should always be 
op ned and the nerve roots closely examined. 


CASE REPORTS 

\sE1. E. G., white female, aged 20 years, college 
stu ent, was referred by Dr. I. A. Arnold, of Louisville, 
Ke tucky. Birth and infant history normal. Patient did 
noi walk until 2 years of age, at which time she developed 
an odolent sore on the right great toe. This lesion slowly 
progressed for 18 months when the toe was amputated. At 
the age of 6 years a similar lesion developed on the second 
toe of the same foot. Six months later roentgenogram 
showed extensive bone involvement, and a high amputa- 
tion was performed through the metatarsal bone. Shortly 
thereafter while in Georgia, the 3 remaining toes became 
gangrenous. A diagnosis of leprosy was made. Later the 
parents were informed by a physician in Atlanta, Georgia, 
that a spinal lesion was present but no advice was given as 
to operative treatment. By this time eighteen physicians 
had examined the patient and none before had suggested a 
cord lesion to the parents. After the gangrene had demar- 
cated, the distal half of the foot was amputated. Six years 
later, or when the patient was 14 years of age, the remain- 
ing part of her foot became gangrenous and was amputated 
3 inches above the ankle. Since then, she has worn an 
artificial limb. She has had no symptoms referable to the 
bladder or rectum. 

At the age of 19 years an ulcer developed on the left foot 
and was treated at the university at which she was in 
attendance. Nine months later the lesion had progressed 
to the point where amputation was recommended and the 
patient was sent to Louisville for the operation. 

When first examined in June, 1928, the following positive 
findings were elicited: (1) Right lower extremity was am- 
putated three inches above the ankle. (2) No loss of motor 
power was demonstrated although there was a marked 
reduction of the Achilles jerk. Other tendon reflexes were 
normal. (3) Moderate exteroceptive disturbances were 
noted over the left foot, especially the plantar surface; sen- 
sory examination otherwise negative. (4) There was a 
crater-like ulcer involving the anterior, mesial plantar sur- 
face of the left foot about 2 centimeters in diameter. No 
evidence of acute inflammation was present although the 
whole foot was tender to pressure. (5) Skin temperature 
of both extremities was normal. Arteries of foot could be 
palpated readily. No color changes were demonstrable. 
(6) Roentgenograms revealed a defect of the arches, begin- 
ning in the third lumbar and extending through the entire 
sacrum. (7) Blood chemistry, urinalysis, and blood Was- 
sermann were negative. 

Operation was performed June 25, 1928. A large fibro- 
lipomatous mass was found beneath the fascia. This 
lipomatous mass was connected by a cord of fibrous tissue 
which passed between the open vertebral arches and at- 
tached firmly to the dura mater. After this attachment 
was removed, the dura was opened and the adherent nerve 
roots of the cauda equina were carefully freed from filmy 
adhesions binding them to the meninges. Several of the 
roots were firmly adherent and required painstaking dis- 
section before tension was relieved. The wound was closed 
in layers with black silk. 

Convalescence was normal except for a mild cystitis fol- 
lowing postoperative catheterizations. Patient was dis- 
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charged from the hospital on the fourteenth day after 
operation, free of symptoms. The ulcer was almost healed; 
the urinary disturbance had subsided; the hypesthesia over 
the left foot and ankle was greatly improved. 

Since then her father has repeatedly written that the 
patient is attending school, carrying an unusually heavy 
university schedule and has not the slightest evidence of 
motor or sensory disturbances in the lower extremities. 
There has been no recurrence of the trophic ulcers in spite 
of the fact that the patient is leading an unusually active, 
strenuous life. 

Case 2. I. L., white male, laborer, aged 19 years, of 
German descent, was seen for the first time November 5, 
1929. Two years previously he found a needle sticking 
deeply into his right foot with complete absence of pain. 
This was his first realization that something was abnormal. 
Since, he has noticed a diminished sensation in both lower 
extremities, which become less marked as the knees are 
approached. 

Two months before entrance to the hospital an ulcer 
developed on the mesial plantar surface of the right foot 
and progressively became worse. At no time did the 
patient complain of paresthesia or radiating pains. 

Examination showed the following positive factors: 
(1) A chronic ulcer on the mesial surface of the right foot. 
(2) Slight talipes equina valgus of the right foot. (3) Ex- 
teroceptive and proprioceptive disturbances more in the 
right lower extremity than in the left and varying from a 
slight impairment in the upper part of the leg to a com- 
plete anesthesia and a complete loss of proprioceptive 
sensibility of the toes. (4) Slight weakness was noted in 
the toes of both feet. (5) Sphincters were normal. (6) Ten 
don reflexes were normal except those of the Achilles which 
were very sluggish. (7) Roentgenograms revealed an in 
complete defect in the arch of the first sacral vertebra. 
(8) Laboratory findings were all negative. 

On January 13, 1929, an operation was performed under 
local anesthesia. A midline incision was made from the 
third lumbar to the third sacral spines. Underlying the 
fascia, a fibrolipomatous mass of tissue was exposed. It 
extended between the fifth lumbar and first sacral arches 
through the bony defect and was attached to the dura. The 
laminz of the fifth lumbar and first sacral vertebra were 
removed. An incision was made through the dura and 
some nerve filaments freed from the inner surface of the 
dura by means of cotton pledgets and scalpel. The fibro 
lipomatous*mass was then dissected free from the dura. The 
cauda equina floated in the spinal fluid apparently free 
from tension. The wound was closed in layers. 

Convalescence was uneventful. The ulcer on the right 
foot healed in 1 week. Exteroceptive sensibility improved 
decidedly during his stay in the hospital. The propriocep- 
tive improvement was only slight. 

On examination 6 weeks later, pain and temperature sen 
sation had further returned, yet not completely, while 
little change was noted in the proprioceptive system. The 
patient was able to undertake his former duties in a factory. 


The first case presents a tragic history of mul- 
tiple operations with repeated loss of portions of 
the right lower extremities. During the 18 years 
that symptoms were in evidence, the true cause 
of her trouble was not anticipated, although 
almost a score of physicians had examined her. 
Response to operative treatment has been very 
gratifying, which ordinarily is not the case where 
symptoms appear at an early age. 
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The second case is a good example of the slowly 
progressive type, appearing comparatively late. 
The prognosis in this case should be good. Of 
course, ultimately the results will depend upon 
the cause of the lesion, whether there is a con- 
genital absence of certain tracts or whether pres- 
sure or tension are the causative factors. From 
the early postoperative improvement, one should 
expect the latter possibility to be the case. 


SUMMARY AND CONCLUSIONS 


1. Obscure or dissociated neurological findings 
in the extremities should suggest spina bifida 
occulta. 

2. Clinically, spina bifida, spina bifida occulta, 
and myelodysplasia may be considered as vary- 
ing degrees of the same condition. 

3. Many theories concerning the development 
of spina bifida occulta have been advanced. No 
single causative factor common to all has been 
discovered. 

4. The location and the extent of the lesion 
determines the local as well as the neurological 
findings. 

5. Diagnosis can be made by a thorough neuro- 
logical examination. X-ray examination in most 
cases is of value in arriving at a diagnosis. 

6. Operative treatment offers complete relief 
of symptoms in many cases. The operation should 
include the removal of lipomatous masses, dis- 
section of fibrous cords from dura, freeing of ad- 
hesions between the nerve roots and meninges, 
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and in some cases cutting the filum termin 
for relief of tension. 
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ANGIOMA OF THE BLADDER 


ANGIOMA OF THE BLADDER 


H. G. HAMER, M.D., F.A.C.S., anp H. O. MERTZ, M.D., INDIANAPOLIS, INDIANA 


% CAVERNOUS angioma is usually a cuta- 
neous vascular tumor. It may, however, 
occur in the muscle, about the gums and 

to. gue (the submucous angioma), in the fat back 
of the eyeball, in the spleen, brain, liver, kid- 
ne’, or bladder. True angioma of the bladder 
is rare, while varicosities traversing the base of 
the bladder are not uncommon findings. In 1893, 
Albarran collected but 2 cases from the literature 
an reported but 1 personal observation. In 1905, 
Watson found but two angiomata in 653 col- 
lected cases of tumors of the bladder. In 1920, 
Thomas had observed one case of angioma in 
a series of 62 bladder tumors. In 1922, Scholl 
reported 3 cases studied at the Mayo Clinic, and, 
in 1926, Katz collected but 1o cases which he 
considered cavernous angioma and reported 1 
personal case. We have found but 1 angioma in 
a series of 55 cases of primary bladder tumor 
observed during the past 8 years. 

While it is an infrequent tumor, angioma of the 
bladder is assuming clinical importance. Severe 
or fatal hemorrhage may occur. Urinary reten- 
tion with infection has resulted when the tumor 
encroached upon the vesical orifice, or there may 
be invasion of the tissues surrounding the bladder 
through direct extension of the primary growth, 
and Jungano considered his case, one in which a 
sarcomatous degeneration had occurred in a pri- 
mary angioma. 

There is a wide variation in the size of the 
tumor, the behavior of the growth as to its inva- 
sion of the surrounding tissues and in the micro- 
scopic findings when such are reported. In 
Caulk’s case the tumor is described as a spider- 
webbed dilatation of blood vessels, a telangiec- 
tatic angioma of small size situated just beneath 
the bladder mucosa. Macalpine reports by illus- 
tration a similar finding. In the observations of 
Katz, Thomas, Blum, Bachrach, Thunin, Bryan, 
and Albarran, the tumors were stated as being 
small, but slightly elevated above the vesical 
mucosa—bluish in color, cavernous, and spongy 
in character. From Faeber’s and Huebner’s re- 
ports, one draws the conclusion that the tumor is 
more prominent in the bladder cavity but still 
cavernous in type. In the case of Lane, the tumor 
is described as an extensive nevus involving 
almost the entire bladder wall. The tumor studied 
by Kidd is distinctly pedunculated, while in the 
Case 3 of Scholl the growth developed in the base 





of the bladder where it presented itself as a 
bleeding tumor but it had extended into and in- 
volved the rectum. This extension with invasion 
of surrounding tissues was present in 2 other 
instances. In Scholl’s cases 1 and 2, in Judd’s 
case, and in Jungano’s case, there was a distinct 
tumor mass involving the bladder wall and pro- 
jecting into the bladder cavity. In our case the 
tumor was sessile, had an uneven surface, bluish- 
black in color, and did not penetrate the bladder 
musculature or left ureter, although it had dis- 
placed the left ureteral orifice medianward 
(Fig. 1). 

Katz described a cavernous angioma as “a 
vascular tumor consisting of a connective tissue 
framework composed to a great extent of elastic 
fibers to allow sponge action and which contains 
large cavernous spaces lined with endothelium.” 
In reporting his case he considered the observa- 
tions of Broca, Langhans, Albarran, Lane, 
Berliner, Thunin, Bachrach, Blum, Huebner, 
and Faeber, as cavernous angioma. In Scholl’s 
Case 1, section of the tissue showed many blood 
cysts and sacculations with many fine interlacing 
blood vessels supported by elastic tissue stroma. 
In Scholl’s Case 2, no tissue examination was 
reported, and Scholl’s Case 3 is reported from 
autopsy as an extensive cavernous angioma. 
Satti reports his case as a cavernous angioma. 
Launay states that his tumor consisted of an 
elastic connective tissue with dilated vessels filled 
with blood, at places these dilatations constituting 
caverns filled with clotted blood. Judd’s case was 
diagnosed a papillary angioma from examination 
of the tissue section. Kidd’s tumor consisted of 
an overgrowth of non-striped muscle fibers con 
taining between them abnormally large and 
numerous vessels. Microscopic examination of 
the tumor in our case showed it to be a cavernous 
angioma (Figs. 2, 3, and 4). 

The cystoscopic findings and the appearance of 
the growth as viewed through the opened bladder, 
seemed to indicate that the angioma in our case 
was intimately attached to the deeper structures 
of the bladder wall. However, the ease with 
which it was isolated and removed by blunt dis- 
section from the bladder wall was possible only 
because of no intimate connection between the 
tumor and the surrounding structures. The 
tumor was situated just beneath the bladder 
mucosa and took its origin from a single vessel in 
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Fig. 1. The origin of the tumor was from the left lateral 
wall of the prostatic urethra just distal to the vesical 
orifice. The tumor extended anterior to the left lateral 
wall and back onto the base of the bladder forcing the 
ureteral orifice out of its normal position. The irregular 
surface and the relative size of the bladder tumor is 
diagrammatically illustrated in this plate. 


the urethra just external to the vesical orifice. 
These findings conformed to Ribbert’s observa- 
tions of angiomata “that they grow but their 
extension is not a spreading of the tumor process 
to the healthy vessels of the involved area, but by 
the projection of new vessels which grow out of 
the tumor. ... These new vessels seem to have 
no connection with the normal vessels of the 
invaded tissue.”’ 

The majority of the angiomata are doubtless 
congenital, of slow growth, and follow a benign 
course. They may, however, involve neighbor- 
ing structures and Ewing describes one type ca- 
pable of metastasis, a tumor more cellular than 
the usual angioma. The tumor may be multiple 
and occur in different structures and organs of 
the same individual. Bachrach’s patient had a 
bladder angioma and two large nevi on the right 
and one on the left thigh; while Marion’s case had 
a vaginal angioma distinct and separate from the 
bladder tumor. Lane’s patient had a nevus on 
the buttock. In our case there had been removed 
an angioma from the back of the eyeball. Whether 
the bladder angioma was a second primary tumor 
or a metastatic tumor cannot be stated. 

Hematuria occurred in all the cases of bladder 
angiomata studied. Other symptoms were those 
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Fig. 2. The mucous membrane is shown at the free « lge 


of the section approaching the normal in character. [he 
deeper structures show dilated blood vessels emerging ‘nto 
the cavernous tissue at the lower portion of the field. X 510. 


incident to a co-existing cystitis or to the exicn- 
sion of the growth to other structures beyond ‘he 
bladder wall. The bleeding was intermittent 
(Launay) or constant (Faeber) and was severe, 
endangering the patient’s life (Langhan), or !vut 
slight as in our case. It was recent (having been 
present but for 2 weeks in Judd’s case) or |iad 
persisted {for over g years (Langhan). The co- 
existing cystitis was slight or it was the predo:ni- 
nating symptom (Launay). Bladder incontine ice 
was present in Judd’s case while the peduncul« ied 
tumor of Kidd’s patient caused a retent on. 
Extension of the tumor beyond the bladder g :ve 
rise to a palpable mass. 

Of the records studied, almost 50 per cent v -re 
found in patients under 20 years of age. ‘| wo 
were under 1o and 8 under 20 years. Ten y re 
in males and 11 in females. Eight times the tu: or 
was located about the base of the bladder nd 
trigone, 3 were in the fundus, and the blac ler 
walls were involved 4 times. The tumor in ne 
instance arose from the walls of a diverticu im 
(Blum). In 11 instances the tumor was sma. , 6 
were noted to be large, and 2 were said te be 
massive. In 8, or over 30 per cent of the cases, he 
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lig. 3. The section was made through the cavernous 
tissue showing the greatly dilated blood vessels filled with 
free blood cells. XX 510. 


tumor was stated to be purplish in color or 
resembling nevi. In 4 of the 11 cases found at 
cystoscopy, a diagnosis of angioma was made. 
Two were telangiectatic, one was a small peduncu- 
lated tumor, while one consisted of small nodules 
among a field of dilated veins. 

When a tumor with a purplish appearance and 
an uneven, lumpy surface tending to be sessile, 
is found during cystoscopic examination of an 
individual with hematuria, an angioma should 
be suspected. If the patient is under 20 years of 
age, there is a greater likelihood of its being this 
type of growth. Other portions of the body should 
be examined closely for nevi and their presence 
would strengthen such a diagnosis. The tel- 
angiectatic type tumor should not be confused 
with the varicose veins frequently found about 
the trigone and base of the bladder in vesical neck 
obstruction. 

The operative procedures as recorded in the 
reported cases are varied. In Bachrach’s case he 
merely instilled adrenalin into the bladder, 
stopping the bleeding. Fulguration through the 
cystoscope was practiced by Caulk, Thomas and 
by Scholl in the recurrence in his Case 1, and in 
his Case 2. This method of treatment was 
successful in all but Scholl’s Case 2, which would 
seem to indicate that it is applicable in the small 
cavernous and telangiectatic tumors. Katz 
employed the Paquelin cautery through the 
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The section was taken from Block .\ in Figure 3, 
and we see two of the small superficial rudimentary blood 


Fig. 4. 


vessels at the surface of the tumor. The morphology of the 
mucous membrane closely resembles that of the normal. 
X 1530. 


suprapubic wound which temporarily stopped 
the bleeding, but a subsequent recurrence of the 
hemorrhage ended fatally. In Huebner’s case 
the large nodules were removed by forceps, and 
the remamder of the tumor was burned by the 
cautery and the condition cured. Through the 
suprapubic wound, Bryan destroyed the tumor by 
means of the serrated scissors when the base of 
the tumor was thoroughly cauterized and_ the 
patient cured. It is thus evident, if cauterization 
is done, that the tumor must be completely 
destroyed to expect a lasting cure. In Kidd’s case 
the tumor was removed by severing the pedicle 
between clamps. In Scholl’s Case 1, and in the 
cases of Marion and Judd, extensive operation 
with removal of a section of the bladder were 
done with cure in each instance. In our case it 
was possible to free the mass from the bladder 
wall by blunt dissection with ligation of the 
principal artery as it entered the bladder neck, 
and the patient was cured. Verhoogan reports 
that Pousson has successfully removed two angio- 
mata from the bladder. In Lane’s case, upon 
opening the bladder the growth was found to be 


544 


too extensive to attempt any method of removal. 
In Scholl’s Case 3 and in Langhan’s case death 
resulted from hemorrhage before any operation 
was undertaken, and Albarran’s patient died 
under chloroform while being operated upon. 


CASE REPORT 


Mr. P.Q., aged 21 years, single, consulted us because of 
a history of repeated attacks of urinary bleeding. The 
patient’s maternal grandmother died of malignant disease 
of the biliary passages. The father and paternal grand- 
mother were paralyzed. Otherwise the family history was 
negative. The patient had had the usual diseases of child- 
hood without complications. Enuresis had been present 
until adolescence. When 13 years old there was removed a 
small, superficial tumor from the lower sacral area. When 
14 years of age he developed a bulging of the left eyeball. 
This gradually increased and was painless. When 18 the 
left eyeball and a cavernous angioma of the fat lying back 
of it were removed. There was a recurrence of the vascular 
growth which 2 years later had to be removed, and this 
cured the condition. 

When 20 years old hematuria, lasting 3 or 4 days, 
occurred. This was painless and he was free of any bladder 
symptoms. These attacks were repeated two or three 
times during the following year. They were never severe, 
were of 2 to 4 days’ duration, and usually followed unusual 
physical effort. 

We first saw the patient 1 year after his first hematuria. 
Physical examination noted the absence of the left eye and 
a postoperative scar over the lower sacral region. There 
was no evidence of cardiovascular disease. The blood 
pressure was 115 systolic and 75 diastolic. Nothing abnor- 
mal was found in the chest or abdomen. The external 
genitalia were normal. He had never had venereal disease. 
The urinary output was normal in quantity, and the urine 
showed but an occasional pus and blood cell. The blood 
count and blood chemistry were normal. The phthalein 
output for 2 hours was 60 per cent. The blood Wassermann 
was negative. 

At cystoscopy a tumor-like mass was seen springing from 
the floor of the vesical orifice on the left side and extending 
in a fan-shape upward and outward on the lateral wall of 
the bladder and encroaching upon the left ureteral orifice. 
This tumor appeared hard, was nodular, not much ele- 
vated above the bladder wall surface, and had dark bluish- 
black areas throughout its extent. The left ureteral orifice 
was forced medianward but the ureteral channel was not 
obstructed. The remainder of the bladder was normal. 

A diagnosis of a probable melznotic sarcoma was made. 
However, during the following year the patient’s general 
health remained good and there was but very slight, if any, 
increase in the extent or size of the tumor. High voltage 
X-ray treatments were given with no appreciable results. 
We did not think fulguration indicated, and we advised 
opening the bladder and then dealing with the tumor as 
conditions found might indicate. Subsequently, council 
chosen by the family concurred in this opinion and accord- 
ingly 11% years after we first saw the patient this was done 
and the tumor, 2% inches long, 1% inches wide, and 14 to 
¥4 inch thick, was removed by blunt dissection. There was 
no difliculty encountered until the dissection reached the 
urethra just external to the vesical sphincter, where it was 
found to be firmly attached by a good sized artery which 
was ligated and severed. The remainder of the vessels 
constituting the tumor were not intimately connected with 
the bladder wall. The growth was a cavernous hemangi- 


oma. There has been no recurrence of the bladder tumor. 
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Four years later he developed a right hydrocele. 


CONCLUSIONS 
Angioma of the bladder is a rare tumor 


It is probably most often a slowly grow : 


congenital tumor. 


It occurs most frequently in children 


young adults, almost one-half of the repo 
cases being found during the first and sec 
decades of life. 


4. Nevi or angiomata of other viscera may 


exist in the patient with bladder angioma. 


Frequently the tumor has a rough sur 


with bluish-black or violet colored areas as vie 
through the cystoscope, indicating its vasc 
structure. 


Fulguration of the growth is applicable : 


to the smaller tumors. 


Surgical removal of the tumor is pos: 


before surrounding structures are invaded. 
accomplished a cure can be expected. 
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lhe 
epididymis and testicle seemed normal. The hydrocele sac 
was aspirated but recurred rapidly and in December, 1 
it was surgically resected. No cause of the hydrocele 
found and the testicle was not removed. 
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CYSTITIS EMPHYSEMATOSA 


lV. Report or THREE 


RALPH G, 


“YSTITIS emphysematosa is generally re- 
f garded as a rare lesion of the urinary 

— bladder of the human being; the very 
s) all number of reports in the literature would 
led one to think that this is really so. Hueper 
c npiled from the literature reports of eleven 
ca.es in human beings, and I have been able to 
find two more. To this number I have added 8 
cases that I have observed (5, 6, 7), and the cases 
here reported bring the number of cases person- 
ally observed to 11. This fact alone indicates 
that the condition is not so unusual as it has been 
supposed to be. 

Hueper thought, from the cases he found, that 
the disease developed only in females. The 11 
cases he reviewed were thus limited, and he felt 
justified in calling attention to sex as a possible 
etiological factor. However, the 2 additional 
cases that I found by correspondence and in the 
literature were both in men, and to this number 
must be added 4 of my published cases (5). Al- 
though it would seem that the lesion is more 
common in women than in men, still it is occa- 
sionally found in the latter. 

Hueper noted a case in a female dog, and he 
called attention to the fact that all previously 
reported cases in animals had also been found in 
females. Furthermore, all these animals had 
been killed when in a presumably healthy state, 
and examined or their flesh dressed by a butcher 
immediately after death. This would suggest 
that the condition was not the result of post- 
mortem change, but that it had been present 
before death. True, it had not been recognized 
as existing during life, but the conditions under 
which death occurred would almost certainly 
preclude the development of the lesion after the 
animal had been killed. 

All the cases reported as being found in human 
beings have been accidental postmortem dis- 
coveries, unless the one case described by Lauten- 
schlaeger be given full credence. He claimed that 
during the 4 days of observation in the hospital, 
cystitis emphysematosa was diagnosed ante- 
mortem. There are certain apparent inconsist- 
encies in the report which he gave that would 
cause one to doubt the establishment of this claim. 

The possibility that cystitis emphysematosa 
exists during life, or that it may be more than a 
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ADDITIONAL CASES IN WoMEN! 


Yond du Lac, Wisconsin 

mere terminal process, is not entertained by 
urologists; hence it does not figure in the differ- 
ential diagnosis of elevated lesions of the bladder 
as viewed through the cystoscope. It is my grow- 
ing conviction that this condition does exist dur- 
ing life, and that eventually someone will dis- 
cover and recognize it during routine examination 
of the bladder. 

Cystitis emphysematosa is not to be confused 
with putrefactive processes or with the invasion 
of tissues by the organisms of gas gangrene. It is 
purely a local lesion, limited to the inner layers of 
the wall of the bladder, and is not a part of a 
systemic gas-producing bacterial infection. In 
fact its relation to any form of bacterial invasion 
has not as yet been proved. 

The authors of previously published reports 
have indulged in various speculations as to the 
etiology and pathogenesis of cystitis emphyse- 
matosa, and have freely called to their assistance 
data that had accumulated regarding such allied, 
but distinctly different, conditions as colpitis em- 
physematosa and pneumatosis cystoides of the 
intestines. It seems highly advisable to sep- 
arate the discussion from these two conditions, 
and to consider this as a distinct and independent 
entity. Accordingly, detailed reports of cases 
have been presented to facilitate the elimination 
of the non-essentials by comparison of one with 
the other, Surgical and medical conditions have 
materially changed since the appearance of most 
of these reports, hence, the necessity of consider- 
ing factors not previously involved. These in- 
clude the kind of anesthetic used if an operation 
had been performed, the intravenous administra- 
tion of glucose under similar conditions, more re- 
fined methods of bacteriological diagnosis, and so 
forth. This is sufficient justification for more 
detailed accounts of the clinical examination and 
course than would otherwise be proper in this 
report. 


REPORT OF CASES 

Case 9g. A woman, aged 44 years, registered at The 
Mayo Clinic, September 26, 1927. She stated that for 4 
years she had been unable to chew on the right side, and 
that there had been numbness of this region followed by 
deafness of the right ear, with tinnitus. She complained 
of awkwardness in the use of the right arm and leg, blurring 
of vision, dull frontal headache, and spells of vomiting. 
For the last 2 years there had been diplopia and forgetful- 
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Fig. 1. 
Most of the vesicles are intact, some are discrete, ard 


The gross appearance of the bladder in Case 10. 


others have become confluent. Probes have been placed 
in the ureteral orifices to indicate the relation of the vesi- 
cles to the trigone. The bladder has been everted so that 
only the lumen shows in the photograph. 


ness. There had been some speech defect for more than a 
year. During the 5 weeks previous to admission there had 
been pain over the right mastoid region. The only vesical 
symptoms mentioned were nocturia, graded 1, and a little 
dysuria and burning which had been present for the 2 
months previous to admission. She stated that she had 
been catheterized for 6 days when she had been in a 
hospital under treatment for gastric ulcer. Gastro-enter 
ostomy had been performed for duodenal ulcer 16 years 
before admission, and presumably she referred to this 
experience. 

On examination, weakness of the right masseter muscle 
was discovered, as well as impairment of function of the 
temporal muscle and of the muscles about the eyelid. 
There was lateral and rotary nystagmus, an ataxic gait, as 
far as the right side was concerned, and an intention tremor. 

October 12, intracapsular enucleation of a right infraten 
torial acoustic tumor was performed. For several days the 
postoperative course was uneventful, but later a sore throat 
and a tonsillar discharge developed. Fifteen days after 
operation, erysipelas of the face appeared, associated with 
a temperature of 104 degrees F. This condition improved 
during the following 4 days, when the temperature again 
rose to 103 degrees, and the respirations to 50 each minute. 
Rales developed at the bases of both lungs, the pulse rate 
increased to 150, and the patient became comatose. Solu- 
tion of glucose, 20 per cent, was injected intravenously 
twice after operation. The urine was examined on several 
occasions, both before and after operation, and nothing 
abnormal was discovered. Death occurred 22 days after 
operation. 

Examination of the body was performed 3 hours after 
death; embalming had been done in the meantime. The 
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principal cause of death was cerebrospinal meningitis 
lowing the clinical appearance of erysipelas. There 
terminal bronchopneumonia in both lungs. Cystitis 
physematosa was also discovered. Staphylococcus au 
was cultivated from the brain. 

The mucosa of the bladder was rough, mammillated, 
presented numerous projections, obviously vesicles, 
taining gas. These vesicles ranged in size from 1 
millimeters in diameter. Immediately beneath the mu 
and between the vesicles, the tissue was dark and hax: 
rhagic. This change involved the entire bladder, wit! 
exception of the anterior portion of the trigone, w! 
although hyperemic, did not contain vesicles. The 
about the ureteral openings was affected, and the ori 
pouted slightly, but were apparently not obstructed. 
alteration of the mucosa was most pronounced in the | 
and posterior portions. When collapsed the vesicles | 
shredded, very rough surface. The wall of the bladder 
somewhat thickened, the increase affecting mainly 
mucosa and the submucosa. Externally, no changes 
seen. 

The microscopic data are detailed at the end of Cas: 
as they were practically identical in all 3 cases. 

Cask 10. A woman, aged 50 years, registered August 
1928. In 1924, cholecystostomy and appendectomy 
been performed, with the removal of one gall stone. 
had been well until July, 1928, when jaundice had appe: 
and had increased in severity. She had had clay-col: 
stools. Since the onset there had been four attacks of 
dominal pain followed by slight increase in the color of 
stools and possibly by slight decrease in the intensit, 
the jaundice. 

The patient was found to be very obese (265 poun 
deeply jaundiced and extremely weak. The blood pres 
was recorded as systolic 182 millimeters and diastolic 
millimeters. The urine contained albumin, graded 1, | 
2, and pus 1. The concentration of blood urea was fo 
to be 70 milligrams in each 100 cubic centimeters, 
phenolsulphonephthalein elimination 10 per cent, and 
serum bilirubin, 26.76 milligrams in each 100 cubic ce 
meters. The van den Bergh reaction was direct. Crys 
of leucine or tryosine were not found in the urine whe 
was examined on two occasions. 

During the 6 days of observation before the patie 
death, solution of glucose was given intravenously t) 
times. The carbon dioxide combining power of the bl 
reached 65.3 volumes per cent. The deep jaundice | 
sisted. The patient became drowsy and then unconsci: 
She died after having had several severe convulsions. 
was catheterized 2 days before her death. 

Necropsy was performed 1 hour and 25 minutes a 
death on the unembalmed body. There was found chr 
atrophy of the liver (weight 1,355 grams), icterus grade 
acute jaundice, nephritis with uremia (clinical), 
cystitis emphysematosa (Fig. 1). 

The entire wall of the bladder was covered with petec 
hemorrhages, more pronounced in the posterior half of 
trigone and the adjacent base of the bladder. Small rat 
diffuse hemorrhagic areas, 1 to 2 millimeters in diame 
were distributed over the remainder of the wall. Nume: 
gas-containing vesicles 1 to 3 millimeters in diameter v 
scattered over the entire area, densely crowded over 
bladder proper, and an occasional smaller one was seet 
the trigone. The surface of the bladder presented a lur 
appearance due to the larger vesicles pushing farther 
the lumen. The hemorrhages were, for the most part 
the interstitial tissues lying between the vesicles. T} 
were no vesicles filled with blood. The thickness of the \ 
of the bladder was materially increased, but changes \ 
not noted externally. 
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Two vesicles that elevated the surface of the 
bladder. They are separated by the denser tissues about 
a group of blood vessels that offered greater resistance to 
the spread of the gas. A trace of epithelium has been left 


Fig. 2. 


in the crevice between the vesicles. The lumen of the 
bladder is shown on the right side. X65. 


Case 11. A woman, aged 54 years, came under obser- 
vation, July 8, 1929. She stated that for 15 years she had 
had recurrent attacks of colic in the upper right quadrant 
of the abdomen at intervals of from 4 months to a year. 
These attacks had been associated with nausea, vomiting, 
chills, and jaundice. The pain had radiated along the 
costal margin to the back. At times, morphine had been 
required to afford relief. The last attack had been 4 days 
before registration, this one accompanied by fever. The 
pain had persisted since that time. Urinary frequency had 
been associated with each attack and had lasted perhaps 2 
days. The urine had been very dark and not a large 
amount had been passed at any one time. Five years 
before admission she had suffered from thrombophlebitis 
of the right leg, and she had been confined to bed for a 
month. 

Jaundice at the time of examination was slight. The 
upper portion of the abdomen was tender. Rales were 
noted in the base of the right lung. Varicose veins of the 
right leg were prominent. A diagnosis of empyema of the 
gall bladder was made, and operation was performed, 
July 15. Four stones were removed from the gall bladder 
and one from the common bile duct. An irregular fever 
developed the following day and persisted throughout 
the postoperative course. ‘The wound became infected 
eventually fluid accumulated in the right side of the 
thorax, and drainage for empyema was performed, August 
9. Phlebitis and metastatic abscesses appeared in the 
right leg. The patient gradually failed and died 27 days 
after registration. 

The urine, examined before operation and several times 
afterward, contained albumin, graded 1, and pus, graded 1. 
The concentration of urea in the blood was found to be 41 
milligrams for each 100 cubic centimeters, and the coagu 
lation time, 8 minutes. No note was made on the charts 
that the catheter was used, and no record of any urinary 
symptoms appeared. Solution of glucose, 20 per cent, was 
administered on thirteen occasions after operation. 

Necropsy was conducted on the embalmed body 6 hours 
alter death; embalming presumably had been done 
within 2 hours after death occurred. The principal findings 


Fig. 3. The basal portion of the epithelium has been 
preserved in this section. Parts of two vesicles appear in 
the deeper portions. The walls display very little inflam 
matory reaction. Three of the superticial blood vessels 
contain recently formed thrombi. X 155. 


included empyema, pylephlebitis with abscesses of the 
liver, infected thrombosis of the hepatic vein, and of the 
veins in the right leg, and cystitis emphysematosa. 

The inner wall of the bladder, beginning abruptly above 
the trigone, was elevated by a mass of vesicles of various 
sizes. In the center of the mass the surface was rough and 
shaggy. This appearance was caused by the remains of the 
walls of collapsed vesicles; at the edge of this area, the 
vesicles were discrete and smooth. Beneath the ragged 
portion the vesicles were about 1 to 3 millimeters in diam 
eter, whereas those at the periphery occasionally reached 
a diameter of 8 millimeters. The vesicles were clear and 
contained gas. The involved area had an irregular, reddish 
mottling, probably due to diffuse but slight hemorrhage 
in the tissues beneath. The lesion was confined to the base 
of the bladder; the dome and sides were free from involve 
ment. The wall of the bladder throughout the extent of 
the lesion yas about 1 centimeter in thickness, but was of 
the usual thickness elsewhere. The external surface of the 
bladder was apparently normal. 

Microscopic appearance of the vesical walls. The epithelial 
lining of the bladder usually was completely lost, although 
it persisted as traces occasionally in the deeper depressions 
in the surface between the vesicles (lig. 2). In a few 
instances it was present as a demonstrable layer (Fig. 3) 
where the wall of the vesicle was thick, or rarely where it 
was extremely thin (Fig. 4). 

The subepithelial tissues were usually more or less 
infiltrated with leucocytes, or with fibroblasts. Heemor 
rhagic infiltration was commonly seen. These collections 
of erythrocytes were either smal! and limited in distribu 
tion, or were diffuse and widespread. In such areas the 
blood vessels were commonly unduly filled with corpuscles 
and often contained an unusually large number of leuco 
cytes. The blood vessels offered resistance to the extension 
of the gas in the tissues (Fig. 2). Often blood vessels were 
found bordering the vesicles. The injurious effect of 
pressure on blood vessels is shown in Figure 5, in which 
the lumen is almost completely obliterated at the point 
where it comes to lie in immediate contact with a vesicle. 
The same effect was noted on a lymphatic vessel, as 
shown in Figure 6. Here the extension of the gas had pro 








Fig. 4. A portion of the very attenuated wall of a vesicle 
to which the basal layer of the epithelium is still attached. 
The submucosa is reduced to a thin layer of connective 
tissue in which few nuclei are visible. X 175. 


duced two vesicles, one on either side of the lymphatic 
vessel, leaving the vessel as part of a septum that eventually 
ruptured. The two ends of the lymphatic vessel can be 
seen, gradually narrowing as they approach the vesicle, and 
then the continuity is lost where it becomes part of the 
septum. The splintering effect of the extension of the gas 
in the tissues was sometimes seen. The more resistant 
elements of the submucosa were found in the incomplete 
septa that partly separated the vesicles; the softer elements 
were compressed and readily destroyed. Dissolution was 
favored in those areas infiltrated with leucocytes, and 
already subjected to injury, possibly from bacterial action. 
Necrosis, then, had entered largely into the creation of 
these spaces in which the gas was found. This was not 
generally true in the deeper portions, where, as in Figure 
7, the well preserved elements were forcibly pushed aside 
in the production of a honeycombed gas filled area. This 
extended down to the layers of muscle seen in the lower 
right hand corner of the photograph. 

Mention has been made in previous reports, both by 
me and by others, of the occurrence of giant cells in the 
deeper submucous tissues. These did not occur in the 
immediate vicinity of the vesicles, but a little farther away. 
They were found in situations in which there was evidence 
of chronic inflammatory change, and were not in demon- 
strable relation to well formed lymphatic vessels. They 
are probably cells of the reticulo-endothelial system, 
possibly endothelial cells from tissue spaces, that have been 
so injured that their nuclei have grouped by cohesion into 
small aggregations. No evidence of mitotic division was 
seen in any of these cells to account for the apparent 
multiplication of the nuclei. However, there was regional 
reaction of the tissues to the same stimulus, for practically 
all the giant cells were arranged with their long axis in a 
common direction. These cells were more common in the 
deeper layers of tissue, just internal to the layers of muscle, 
than they were closer to the lumen. 


Desquamation of epithelium was noted in every 
case in which examination has been done thus far. 
It was difficult to assign to this phenomenon any 
definite significance. Normally the epithelium 
stretches as the bladder fills, but the distention 
is uniform, and not localized, as it is in the 
presence of gas containing vesicles. Furthermore, 
the epithelium of the bladder desquamates readily 
when exposed for any considerable period of time 
to the action of urine. It was assumed that these 
two factors operating together would account 
adequately for the loss of epithelium over almost 
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Fig. 5. A blood vessel compressed and in part oblite: 
by pressure from gas. Its full size is shown in the | 
left hand corner of the picture, and then its lumen is 
rapidly to narrow as the vessel courses to the right. 
absent where the vessel borders the vesicle. One vesi: 
shown below and two vesicles are shown above. Ext: 
sated erythrocytes and a few fibroblasts are found ir 
tissues. X 285. 


the entire surface, possibly leaving traces of 
cells in the crevices where the epithelium wi 
be more or less protected from both disten! 
and autolysis. The presence of a well defi 
layer of epithelium in Case 11, as shown 
Figures 3 and 4, opens the question once m: 
Necropsy was performed on the embalmed b 
6 hours after death. This permitted the actio: 
urine over a period of time which much excee 


that in several cases studied. Hence, one mus 


conclude that exposure to the action of urine 


not so important as previously has been suppose 


The one section, taken from this bladder, 
which epithelium was found was devoid of defi 
inflammatory reaction, whereas the other 
showed definite evidences of it. In the former 
epithelium was fairly well preserved, wherea 
the latter it had disappeared. The section { 
which Figure 4 was taken came from the « 
of a vesicle where presumably the tension 
greatest; hence mechanical stretching alone 
had little influence. We may conclude, there! 
that the presence of inflammation in the for: 
cystitis is probably the most important fact« 
removing the epithelium from the surface of 
bladder. 

If the conclusion that cystitis accompa 
each and every case of cystitis emphysema 
thus far personally studied is correct, the 
follows that the cystitis must have had a ci 
and that it developed as an antemortem and 
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Fig. 6. A vesicle has formed around a lymphatic vessel 
that now bridges the empty space; a portion of the lym- 
phatic vessel is seen on either side of the broken septum. 
The central part has been compressed and then destroyed 
by the pressure of the gas. The correctness of this inter- 
pretation has been checked by studying adjacent sections. 
The vessel contains many leucocytes. X 165. 


as a postmortem condition. Cystitis is usually 
produced by the action of bacteria, and the 
assumption may well be entertained that they 
are the cause in this condition until the contrary 
is established. In this connection it should be 
emphasized that cystitis and cystitis emphyse- 
matosa are not synonymous, and that to prove 
the existence of the former does not establish 
the concomitant presence of the latter. For the 
present, at least, it may be well to consider them 
as separate, and to believe that definite cystitis is 
present in all cases of cystitis emphysematosa, 
but to defer judgment as to just when and how 
the gas forms, or in other words when the condi- 
tion of cystitis emphysematosa appears. 

It is believed that the changes in the tissues 
are dependent on the cystitis to a large extent, 
but it remains to be determined which of these 
changes are peculiar to this special form of dis- 
ease of the bladder. With this limitation in mind, 
the various changes will be considered as they 
were observed, leaving for further work to dis- 
criminate which are essential and peculiar to 
cystitis emphysematosa. 

Bacteria have been demonstrated in nearly 
every case in one way or another. In Case 11 
they were abundant in the denuded submucosa, 
and were combined with lime salts deposited in 
the superficial tissues. This strongly suggests not 
only the presence of bacteria in general but of the 
proteus ammonie in particular, which Hager and 
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Fig. 7. 
submucosa; the epithelium has completely disappeared. 
The open space at the top is the lumen of the bladder, and 
a bit of muscle shows in the lower right corner. The septa 
between the vesicles are broken and incomplete, permitting 


Multiple vesicles formed beneath and within the 


free communication between them. X 25. 

Magath have described as the cause of encrusted 
cystitis with alkaline urine. This organism was 
later described in detail by Magath, and given the 
name quoted. This organism is regarded as a 
secondary invader, one that becomes implanted 
on cystitis produced by some other cause, or in a 
bladder affected by a tumorous growth. In the 
present instance its presence, if such it proves to 
be, may be regarded as of little importance, other 
than to indicate still further that some form of 
cystitis already was present. 

Evidences of inflammatory change were found 
in most sections. Leucocytes were abundant in 
the region about the collections of bacteria and 
lime salts, and the tissues showed the dissolution 
dependent on necrosis from this cause. Tissues 
already softened are rendered more friable, and 
hence are invaded the more easily by the spread 
of the gas. Intermediate stages were seen in 
various other sections. Inflammation was notice- 
ably absent in portions in which the epithelium 
was still present, and usually scanty in amount in 
the immediate vicinity of a fresh hemorrhage. 
Leucocytes were not associated directly with the 
giant cells, and were not often found deep in the 
tissues near the muscle fibers. Fibroblasts were 
found in an inverse ratio to the abundance of 
leucocytes. 

Hemorrhage of more or less intensity was 
noted in every case. Often it extended beyond 
the limits of the vesicles, and sometimes it was 
found in the tissues between them. It has been 
argued that blood escaping into the tissues 
carried with it dissolved gases which were lib- 
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erated when the tension was lowered. Still, em- 
physema is not associated with haemorrhages 
in other parts of the body, nor is it conceivable 
that the amount of gas found in the vesicles 
could have been dissolved in such a small quantity 
of blood. On the other hand, the development of 
vesicles by splintering the tissues in which they 
form would have a serious effect on the blood 
vessels in that vicinity. In Figure 5 are small 
blood vessels compressed and in places obliterated 
by the extension of a vesicle against them. Throm- 
bosis was often found, as illustrated by Figure 3. 

Even arteries of larger size may be influenced 
deleteriously. The walls may be too dense for 
collapse to occur but the development of emphy- 
sema all about them might readily induce hemor- 
rhage or compromise the blood supply to a given 
part. Stasis usually was found wherever bleeding 
had taken place; hence one may assume that 
hemorrhagic infiltration is a secondary phenom- 
enon. Still the possibility must not be lost 
sight of that free blood might provide nourish- 
ment for special gas producing bacteria that 
gained entrance to the urinary bladder. This 
question cannot be answered with certainty until 
a causative organism has been isolated, and its 
etiological relationship established. 

The lymphatic system seems to suffer in much 
the same manner as do the blood vascular chan- 
nels. The common changes in a lymphatic vessel 
are shown in Figure 6, in which compression pre- 
cedes obliteration when the pressure of an enlarg- 
ing vesicle is exerted against it. Evidence that 
the lymphatics take anything more than a sec- 
ondary part in the process has not yet been dis- 
covered. It is conceivable that gas once formed 
in one part might spread to another part, along 
the lymphatic channels. In fact lymphatic ves- 
sels distended with gas have been found in previ- 
ous studies. In such a case the lymphatic vessel 
would suffer from internal distention rather than 
from external compression. This manner of 
spread would help to explain the invasion of tis- 
sues that do not as yet show evidence of in- 
flammation from portions in which this change is 
very marked. Such a condition was discovered 
in Case 11, and was mentioned when desquama- 
tion of epithelium was considered. Even though 
the lymphatics had been important in the early 
stages of the lesion, they would be injured by 
compression whenever the gas escaped into the 
tissues. In any case the vesicles as they were 


observed were not merely dilated lymphatics, 
but were real spaces artificially produced in the 
softer tissues as the gas spread in those directions 
offering the least resistance. 


The distribution of the gas obviously is subj 
to certain limitations; that of tissue resistanc: 
the most important. Such a limitation is show: 
Figure 2, in which two vesicles were kept separ 
by the denser tissues about a group of blood \ 
sels. Smaller vessels offer slight but definite 
sistance, but in the end suffer destruction. 
submucosa of the bladder is normally loose : 
freely movable, a condition of significance in 
physiological distention of this organ. It wo 
be natural, then, for gas, once it had been set { 
to travel without great hindrance in almost ; 
direction. This it seems to do from a point 1 
ally in the base, passing backward, up the si: 
and to a slight extent forward. In only a fev 
the cases has there been any appreciable invo 
ment of the trigone; Cases 9 and 1o showed « 
slight involvement of this area. The mucos 
more tightly adherent to the underlying st: 
tures in this portion; hence relatively slight in 
sion is to be expected. 

In a gross way the vesicles seem to be indepe 
ent one of another. Puncture of one large ves 
does not immediately cause collapse of th 
nearest to it. This statement is borne out 
Figure 1. Collapsed vesicles are to be seen 
abundance, and yet the vesicles at some dista 
are still distended. Possibly this means that 
gas originates from multiple foci, or else that 
is so well imprisoned in the tissues as not to 
able to pass laterally for any considerable « 
tance. The appearance of sections of the tissu 


as shown in Figures 2, 5, and 6, would sugg:: 


such limitation to a given area. On the ot! 
hand, Figure 7 shows that the vesicles interco 
municate. The septa are definitely broken doy 
and do not represent walls but rather strings 
ragged material stretching across from one \ 
to another. These strings break down read 
when they are composed of softer tissues, | 
persist for a longer time when the connect 
tissue strands are more resistant. 

The most noticeable change in the tiss 
adjacent to, but not actually involved in, 
formation of vesicles was the production of gi 
cells. These were absent in the walls of 
vesicles, but appeared in the tissues a little fart 
away. They were aggregations of nuclei, nu 
bering from two to perhaps seven, although 
latter number was exceptional. Three or {: 
were more commonly seen. They were scatte 
through the tissues where one would expect 
presence of slight but definite compression. T! 
have not been shown to be connected with 
lymphatic system, but rather with the fixed c: 
of the reticulo-endothelial system. The appar: 
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rease in nuclei would suggest active multipli- 
ion, but mitotic figures have not been seen. 
oups of cells of this kind have not been ob- 
ved in the walls of structures definitely identi- 
| as lymphatic vessels. The most common site 
which they occurred was in the edge of a bit of 
toplasmic material immediately adjacent to an 
en streak, believed to represent a tissue space. 
was not determined that they formed an actual 
ing to this space, but rather that they were 
esent in the wall. The nuclei of the giant cells 

\ined a little more deeply than did those which 

curred singly. This hyperchromatism appeared 

be due to small clumps of chromatin scattered 
(yout the nucleus in an irregular manner, and 
was interpreted as a degenerative phenomenon. 
(ells with a single nucleus were paler, and the 
ciromatin was distributed in much finer granules. 
The cytoplasm showed no definite evidence of 
impending dissolution. 

The directional arrangement of the giant cells 
in a given area was a noticeable feature. In some 
instances the long axis of practically all of the 
cells was in the same direction, and parallel to 
the surface of the mucosa. This corresponds with 
the direction taken by the tissue spaces, and in 
general with that taken by the lymphatics. It 
does not inform us which structure is involved, 
but rather indicates that the whole region was 
subjected to the same deleterious influence, 
probably that of pressure, possibly a low grade of 
inflammatory change. 


SUMMARY 


Three additional cases of cystitis emphysema- 
tosa are reported, with the essential observations, 
made at necropsy, to provide a basis for further 
comparison and analysis, thus to detect important 
etiological factors. 

Two of the patients had been subjected to re- 
cent operation. There were no special urological 
symptoms, and cystoscopic procedures had not 
been carried out. Cystitis emphysematosa was 


found at necropsy, and its presence was not sus- 
pected during life. One patient was reported as 
having been catheterized; the 2 
been. 


others may have 
Solution of glucose was administered in- 
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travenously to all 3. They were all comatose for 
several days before death occurred. 

Cystitis emphysematosa was well marked in all 
3 cases. Bacteria were cultivated from one case 
at necropsy, and the sections disclosed their 
presence in at least one other. Inflammatory 
changes were pronounced, including leucocytic 
infiltration, necrosis, haemorrhage, stasis, and 
formation of giant cells. Inflammation was chiefly 
responsible for the desquamation of epithelium, 
rather than the mechanical effect of extreme dis- 
tention. The vesicles appear to be grossly inde- 
pendent one of another, but microscopically freely 
intercommunicating and confluent. 

There is reason to believe that cystitis emphyse- 
matosa develops during life, that it is dependent 
on inflammatory changes in the wall of the blad- 
der, and that it may be produced by the action 
of bacteria. It is at least a pathological entity, and 
may be found to be of real clinical significance if 
the possibility of its development during life is 
sufficiently appreciated. The term is a valid one, 
descriptive so far as the development of gas con- 
taining vesicles is concerned, and etiological in 
that it recognizes the concomitant appearance of 
inflammatory changes. The relation between the 
cystitis and the development of vesicles has not 
as yet been determined; whether the former is of 
a specific and distinctive character, or whether it 
merely provides a favorable soil in which the 
vesicles develop through the intervention of an en- 
tirely independent factor, is still to be determined. 
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TRICHOMONAS VAGINALIS VAGINITIS 


A Common Cause oF LEUCORRHE@A! 


SOPHIA J. KLEEGMAN, M.D., New York 


tom among gynecological patients, and one 
which often causes considerable annoyance 
as well as alarm. 

In a large group of cases in which the leucor- 
rhoea is of vaginal origin, the condition is very 
resistant to treatment and repeated smear exami- 
nations throw no light on the etiology. In the 
majority of these cases, the leucorrheea is due to a 
vaginitis caused by a flagellate—the trichomonas 
vaginalis. Donné in 1837 was the first to note this 
organism in vaginal secretions, and his accurate 
description of it and of the vaginitis which accom- 
panies its presence has withstood the test of time. 
Although almost one hundred years have passed 
since then, practically no additional information 
has been added. It is unfortunate that many 
gynecologists in this country have been in igno- 
rance of it, and that some of the European men 
have considered it a harmless parasite. There is 
still some controversy as to whether the tricho- 
monas vaginalis is saprophytic or pathogenic, or 
whether it becomes pathogenic under certain con- 
ditions. Recent European writers and all Ameri- 
can authors are convinced that it is pathogenic. 
Our series fully bears out this contention. It re- 
mains for the laboratory to answer this question 
by scientific proof. 

All workers are agreed that the organism is 
found in the vagina frequently, the figures in the 
statistics ranging from 6 to 50 per cent of all cases 
examined. The organism has never been found 
before the onset of menstruation, but it is fre- 
quently found during pregnancy and after the 
menopause. It is infrequently found in the urine 
of both men and women. Only one case has been 
reported of a pyelitis and cystitis caused by it, 
but a few cases of urethritis and prostatitis are re- 
ported as caused by it, in 2 of which the reports 
state that the organism was present in the 
vagina of the wives. Until recently, the American 
literature on this subject has been quite meager. 
Dock, in 1896, was the first to write about it in 
this country, and he reports only two cases. 
Lynch in 1915 was the first to culture the organ- 
ism. Davis has cultured them repeatedly, but a 
pure culture has not yet been obtained, nor has 
the mode of infection been demonstrated in a 
single instance. 


| EUCORRHEA is the most common symp- 


! Read before the New York Academy of Medicine, Section of Obstetrics and Gynecology, January 28, 1930. 


I wish to present the clinical report of 78 ca.» 


which I have treated or helped treat in the priv: 
practices of Dr. F. C. Holden and of my own 
the ratio of two to one. These cases were all 


tected within the past year. We have not as. : 


undertaken the study in the dispensary. 

The symptoms are so characteristic that | 
diagnosis can usually be made on the history. 1 
outstanding symptom is an irritating leucorrh 
with a disagreeable odor, frequently accompani 
by itching which may be severe enough to distu 
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the patient’s sleep. Dyspareunia is a freque | 


symptom. Urinary symptoms are relatively : 
frequent. When one examines a patient who h 


not been treated recently, there is an acute vu - 


vitis present with a scant foamy discharge | 
tween the labia. There may be a dermati' 
affecting the inner aspects of the thighs. T 


vagina is inflamed—the best description being : 


J 


“strawberry vagina’’—and bleeds when sponge .. 


The cervical mucosa is red; frequently there is 


cervical erosion of varying size, or there may | c 
an eccentric erosion of the portio away from tlic 


external os (Fig. 1). This is the only type of ii 


fection in which I have seen this peculiar type «i 


erosion. The vault of the vagina contains vary- 
ing amounts of the discharge, white or yellow, 


with minute air bubbles, giving it a foamy appear 


ance. The cervical canal is not affected. Cor- 
dylomata were seen in 4 cases; Skene’s ducts were 


infected in 2 others. 
The clinical diagnosis can be quickly verific 


by placing a drop of the discharge from the e»- 
amining gloved finger on a slide, to which or: 
drop of normal saline is added, and by examinin 


the slide under the high dry lens. The picture 


typical; a large number of pus cells, few or n> 


epithelial cells, and in every field there will | 
seen innumerable of these trichomonads. I sha 
not describe the organism, as it is recogniz¢ 
only by its motion, and one glance at the livit 
organism will convey more than pages of descri; 
tion (Fig. 2). The organism is in constant motio 
and when free from débris, can move rapid 
When caught under a group of cells, it will agita: 
the entire clump in a rapid to and fro oscillati 
motion. When dead, it becomes round and cai 
not be differentiated from the pus cells, and 

therefore not recognized in the stained smea 
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Fig. 1. Various types of eccentric cervical erosions seen 
in trichomonas vaginalis vaginitis. z, Horse shoe shaped 
erosion; 2, lesions extending to vaginal vault; this location 
is commonly affected; 3, multiple superficial scattered le- 
sions, which bleed readily. 


unless fixed and stained in a special way. For 
this reason and because examination of fresh 
secretion is not done routinely in cases of leu- 
corrhoea, this condition has in the past been 
frequently overlooked. 

The clinical picture may be identical with that 
of gonorrhcea. The stained smear shows large 
numbers of pus cells with few other bacteria, and 
as such a smear is also suspicious of a gonococcus 
infection, many of these cases have been errone- 
ously diagnosed as gonorrhcea, with all the stigma 
and mental agony attendant upon such a diagno- 
sis. I feel sure that upon accurate investigation, 
many of these so-called “elusive gonococci cases,” 
i.e., those cases having all the clinical and smear 
characteristics of a gonococcus vaginal infection in 
which the gonococci could not be found, will in 
reality be found to be trichomonas vaginitis. 
Smears should nevertheless be taken in order to 
make a careful search for gonococci, for occa- 
sionally both infections may be present. 

There are many different treatments in vogue, 
which is a true indication that the specific treat- 
ment has not yet been found. This is especially 
amazing in that the organisms are so quickly 
killed by any number of germicides. Under the 
microscope 1 to 2 per cent solutions of mercuro- 
chrome, zonite, pyroligneous acid methylene blue, 
and tincture of green soap, all kill the organisms 
instantly. Drying likewise kills them. It should, 
therefore, be theoretically possible to cure the 
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Fig. 2. Trichomonas vaginalis, Donné, as seen in a wet 
preparation. 1, Two organisms caught by an epithelial 


cell; 2, organism in a clump of pus cells; 3, pear shaped 
organism; this is the typical form; 4, slipper shaped or 
ganism, often seen in an untreated case; 5, pseudopod for 
mation, which is infrequently seen. The trichomonads are 
recognized only by their characteristic motion, for when 
dead, they are indistinguishable from the pus cells. 


condition with a single thorough treatment, for 
Hegner is convinced that there is no cyst stage. 
Unfortunately this is not the case. Many of the 
investigators have stated that there is no cure. 
Others have reported cures after a short period of 
treatment, only to find that upon continued 
observation of these cases, organisms and symp- 
toms return after one to two menstrual periods. 
I do not believe we can arrive at any too per cent 
cure until we learn the mode of infection. The 
general assumption is that the source is a tricho- 
monad infection of the intestinal tract. This has 
not been corroborated in a series of investigations 
made by Hegner both in the human and in mon- 
keys. In our cases, I have not found the organ- 
isms in the rectum in any single instance. Lynch 
found the flagellate in the mouth of his patient as 
well as in the vagina. In an unpublished case of 
this type of vaginitis, they were found in the nose 
as well, causing an acute coryza. 

In two of our cases that had gingivitis, we did 
not find any flagellates in the mouth. Of the mar- 
ried group, the husbands, with one exception, 
were all symptom free. One husband had dysuria 
concomitant with his wife’s vaginitis; but a thor- 
ough urological examination did not disclose any 
trichomonads in his urethra or prostate. 
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Our treatment is based on both antisepsis and 
drying. We at first used a method which Dr. 
Holden has used for years in the treatment of any 
form of vaginitis. We proceed as follows: 

1. Wash the vagina thoroughly with tincture 
of green soap. 

2. Dry and paint with 2 per cent mercuro- 
chrome. 

3. Pack the vagina full of kaolin, holding the 
powder in place with a tampon. This is removed 
by the patient 24 hours later, and the patient uses 
a tincture of green soap douche and a vaginal 
powder blower. The douche and powder blower 
are an excellent method of treatment for the pa- 
tient to use if she is on vacation or traveling. 
Although it will not cure her, it will keep her 
symptom-free as long as she keeps up the treat- 
ment. 

We have tried other treatments, but without 
success. Our present treatment which has given 
us the best results is as follows: 

1. Thorough scrubbing of the vagina with 
tincture of green soap. 

2. Dry; and bathe the vagina with full strength 
pyroligneous acid. It isimportant to put the vagi- 
nal walls on a stretch, and to turn the speculum 
all round, in order thoroughly to reach every part 
of the vaginal mucosa. 

3. Pack the vagina with three or more small 
lamb’s wool tampons which are well coated with 
Lassar’s paste.' These are left in place until she 
returns for her next treatment. It is essential that 
treatments be continued throughout the inter- 
vening menstrual periods, as blood apparently 
gives the organisms their greatest impetus to 
growth, and cures will usually not be obtained un- 
less the patient is treated during the period. Dur- 
ing the acute stage, the patient should be seen 
three times a week, and at this time only 2 per 
cent mercurochrome should be applied before the 
Lassar’s tampons are inserted. When the mucosa 
is healed, two treatments a week will be sufficient 
and should be continued until the mucosa is so 
thoroughly dry that it resembles skin. This usu- 
ally takes 6 to 8 weeks. A patient should not be 
considered cured until she is organism and symp- 
tom free for a period of 4 months after all treat- 
ment has been discontinued, not even douching 
being allowed. 

It is equally important to take care of the vul- 
vitis, as the organisms are present there. For 
this purpose patients should wash the vulva and 
surrounding parts thoroughly twice a day with 
tincture of green soap, dry the parts, and apply 
calamine lotion, to which phenol may be added if 
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itching isa symptom. Sun lamp therapy has be: 
most effective for the dermatitis, if present. 

If the patient is a virgin, it is impossible | 
effect a cure unless the hymen is stretched suf 
ciently to allow entrance of a speculum. Effecti: 
treatment is impossible unless all parts of the va 
inal wall can be thoroughly treated. Unless the 
is some co-existing condition, treatment of t! 
cervical canal is not necessary. In 3 of the cas« 
where the trichomonads were found during 
Huhner test, although the cervix was bathed in 
seminal pool swarming with active flagellates, a1 
although the cervical secretion contained mai 
sperms, still not a single trichomonad was fow 
in any of the cervical specimens. Cauterizatic 
of the cervical erosions should be delayed uni 
after several weeks of treatment, since most « 
these erosions heal with the treatment alon 
Should a co-existing gonococcal infection be pre 
ent, the trichomonad infection should be disr 
garded until the gonorrhoea has been cured. 

The results of the powder and pyroligneo, 
acid-Lassar’s paste treatment are: All sympton 
are completely relieved after the first or secon 
treatment. The patients feel as though magic ha 
been used. Organisms disappear usually after t! 
first, always after the second, treatment. T! 
vaginal mucosa is restored to normal appearan: 
in approximately 2 to 3 weeks’ treatment. Mos 
cases are cured relatively quickly. A few have n 
been cured despite prolonged and _persisten 
treatment. Though organisms have not bee 
present for many weeks, and the vaginal mucos: 
has remained normal for as long, organisms reap 
pear with their ensuing train of symptoms whe: 
treatment is discontinued, and the patient has ha: 
one or two menstrual periods. We believe that i 
is because the original source of infection is sti 
present in these cases. 

Here are a few figures of interest. Please re 
member that these women were intelligent and « 
clean personal habits. 

The age range was 15 to 65 years; 17 per cen 
were virgins and 14 per cent had passed th 
menopause. The duration of symptoms range 
from 1 week to 9 years. Eighty-nine per cent ha 
leucorrhoea as their chief complaint; 9 per cen 
had leucorrhcea as a secondary complaint; 2 pe 
cent had no subjective symptoms, but had clini 
cal evidence of a mild vaginitis. One patient ha: 
a concomitant acute gonorrhceal endocerviciti 
and salpingitis; 2 patients had had gonorrhcee 
years before, with apparent cures. Fifty per cen 
had been under treatment by other physician 
without any relief of their symptoms. Of these, 
had been told they had gonorrhoea, 6 had ha: 
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ious operations advised, 2 had operations done, 
| 1 patient had one vaginal and two abdominal 
rations, the last being a bilateral salpingo- 
vhhorectomy. Two had been told they had 
cinoma of the cervix, which we proved to be 
entric erosions due to the trichomonad. 

)f those patients who completed the powder 
atment and returned for observation, 70 per 
it have remained cured. Of those who had the 
roligneous acid-Lassar’s paste treatment, 87 
r cent have remained cured. These have been 
mptom free and organism free for a period of 
m 2 to 10 months, not even simple douching 
ing done. 


SUMMARY 


A common cause of leucorrhoea is a vaginitis 
caused by the trichomonas vaginalis (Donné). 
This organism is not recognized in the usual 
stained smear. The diagnosis is easily made by 
examination of the fresh vaginal discharge diluted 
in saline. If the patient has been under treatment 
recently, examination should be postponed until 
no douche has been taken for several days or until 
she has had a menstrual period. In the past year, 
we have found 78 cases, all in private practice. 
All of these showed evidence of a vaginitis. The 
cervical canal, uterus, and adnexa are not affected 
by this organism. In over one hundred routine 


examinations of the vaginal secretions of patients 
with normal vagine, this organism was not found 
in a single case. We have found this type of vag- 
initis in virgins after the onset of menstruation, 
as well as in married women, during pregnancy, 
and after the menopause. In only one case was 
there a concomitant gonorrhoeal infection dis- 


covered. In no instance have we proved the 
source of infection. One husband had dysuria 
coincident with his wife’s vaginal infection, but 
the organisms were not found in him. All the 
other husbands were symptom free. Most of the 
cases had not been previously diagnosed. Many 
of them had been treated for years with very little 
or no relief. Some had been told they had gonor- 
rhoea, 2 had been told they had carcinoma; others 
had been subjected to surgical measures varying 
from a curettage to a hysterectomy, without any 
relief of the leucorrhcea. Our present treatment 
gives immediate relief of all symptoms, cures the 
vaginitis in 2 to 3 weeks, and when a patient is 
carried to this stage, she can remain symptom and 
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organism free with a daily douche, even if not 
permanently cured. 

To date, we have had a greater percentage of 
cures than most workers, and we feel that the 
pyroligneous acid with the Lassar’s paste pack is 
the best form of treatment. We are trying out 
several simpler methods of treatment at present 
which we shall report on later. 

There is tremendous need for additional infor- 
mation on this type of infection, but at least let us 
make the correct diagnosis by a routine examina- 
tion of a wet preparation as well as a smear, in all 
cases of leucorrhoea, and avoid the terrible mis- 
take of an erroneous diagnosis of gonorrhoea, of 
carcinoma, or of subjecting the patient to unnec- 
essary operations. 


I wish to thank Dr. Holden for his great kindness in 
allowing me to include his cases in this report and for his 
many helpful suggestions. 
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THORACOPLASTY RETRACTORS 


SAMUEL J. MATTISON, M.D., F.A.C.S., ann HARRY T. UPSHAW, M.D., F.A.C.S., PASADENA, CALIFORNIA 


/ YNHE standardization of instruments used in a 
surgical operation comes when that proce- 
dure has been generally accepted, and its 

technique standardized. Thoracoplasty most 
certainly has not been generally accepted and it 
is with difficulty that one procures instruments 
necessary for this particular operation. Retrac- 
tors, for thoracoplasty, vary with the different 
clinics. In a series of 73 cases, done in 1, 2, and 3 
stages, over a period of 5 years, it was found that 
retractors play a very important rdéle in the tech- 
nique of this operation, particularly in the 
resection of the upper seven ribs. Exposure in 
thoracoplasty is as essential as in any surgical 
operation. It permits the more rapid and careful 
removal of larger sections of ribs, with less 
hemorrhage and subsequent shock. Thus it 
makes possible a more satisfactory collapse of 
the lung, the real objective of thoracoplasty. 

Retractors must be considered from the stand- 
point of the patient, che surgeon, and the as- 
sistant. There must not be any undue pressure 
or trauma to the muscles and scapula. The busi- 
ness end of the retractor must adequately expose 
the field without interfering with the surgeon. 
The handle end must be such that the assistant 
can retract efficiently without slipping and chang- 
ing during the resection of each rib. 

The principle of retraction in the resection of 
the upper ribs is different from that of the lower 
ribs due to the overlying scapula, where retrac- 
tion is not only a pull but a lift as well. To pre- 
vent trauma in the upper stages it was found that 
an angled blade was necessary—this angle to fit 
the vertebral border of the scapula without pres- 
sure on the subscapularis muscle. However, this 
angled blade interfered with the surgical tech- 
nique in the lower rib resection. For this reason 
it was found that two pairs of retractors with the 
suitable angled and curved blades were best for 
efficient retraction. The same type handle is used 
on both pairs. This handle was developed step 
by step after many experiments to give a grip that 
would not slip from the assistant’s hand, that 





Three views of the retractor. 


would not pain his hand during the trying peri: 
and cause him to shift, that would permit lifting 
while retracting, and could be used in either han. 
The accompanying illustrations show the tw 
types of retracting ends, the handle, and t 
manner of gripping for retraction. It will 
noted the over all length is less than that 
most retractors. This permits the assistant to r 
tract with a steady biceps pull rather than wi 
his body. It thus permits retraction with lk 
trauma. The curved end retractors are used 
the resection of the lower ribs and the angled e1 
ones in the resection of the upper. The angl 
end retractors and handle have been found qui 
useful in abdominal surgery as well. 
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THE THERAPY OF PUERPERAL INFECTION! 


C. JEFF MILLER, M.D., F.A.C.S., NEw OrLEANs, LOUISIANA 


\ 7 EARLY acentury has passed since a young 
Austrian physician, heartsick at the wast- 
age of life which he saw daily about him, 

msecrated himself to the study of puerperal 

ver, and finally, with victory behind him, died 

; a sacrifice to one manifestation of the dread 

isease for whose conquest he had blazoned the 

ay. I need not rehearse to you the work of that 
creat benefactor of mankind. But I would re- 
mind you that the task that Semmelweis set 
himself has not yet been consummated, I would 
remind you that puerperal infection still has an 
incidence estimated as high as 25 or 30 per cent, 
that it is still responsible for from 30 to 45 per 
cent of all deaths among parturient women, and 
that it still accounts for a very large proportion 
of all gynecological pathology. 

These figures are disturbing, but just as dis- 
turbing is the evidence recently given that epi- 
demics of puerperal infection in its gravest forms 
are still possible. Less than 3 years ago, in the 
Sloane Hospital for Women in New York City, 
an institution equipped with all the resources of 
modern science and directed and staffed by some 
of the ablest obstetricians in the world, roughly 
15 per cent of the women delivered over a period 
of 5 or 6 weeks exhibited a most virulent form of 
this disease, and roughly a third of this number 
succumbed to it. I pause here to pay tribute to 
Dr. Benjamin P. Watson and his co-workers, 
who, contrary, I fear, to what many of us might 
have done, gallantly published the report of that 
nightmare experience, published it in every de- 
tail, as a warning of the perils that still beset us 
and as a protection against similar tragedies. 

Puerperal infection is not yet conquered. Pos- 
sibly in all of its manifestations it never will be 
conquered. But it can at least be reduced to neg- 
ligible proportions if general practitioners and 
specialists alike face the fact that the responsi- 
bility for the safe outcome of every delivery rests 
upon them as individual links in a chain of safe- 
guards which is only as strong as its weakest 
point. As a clinician and a former professor of 
obstetrics I lose no opportunity of raising my 
voice against what I can only term the pernicious 
teaching of the autogenous theory of puerperal 
infection. I grant its possibility in the occasional, 
the very occasional, case. I honor the industry 
and the brilliant work of the men and women 
who have devoted themselves to the proof of its 
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possibility. But I cannot see, except in rare in- 
stances, that they have proved their case. The 
finding of actual pathogenic bacteria in the vagi- 
nal secretions of normal pregnant women is only 
half the proof, and the lesser half at that. The 
crux of the matter is the exhibition of resulting 
infections in a sufficiently large number of these 
same patients to prove that the pathology is due 
to cause and effect, not to mere coincidence. And 
up to the present I am not aware that that has 
been done. 

I do not propose to introduce the vexed ques- 
tion of where among the nations of the world the 
United States stands in its obstetrical achieve- 
ments. Our exact status is beside the point. You 
know and I know that our mortality isa disgrace 
to the nation and to the profession, and I believe 
with all my heart that it will be promptly and 
materially increased by loose teaching on the sub- 
ject of autogenous puerperal infection. Human 
nature being what it is, a general acceptance of 
that theory, even for the occasional case, will in- 
evitably lead to a certain carelessness in both 
teaching and practice in a field in which there is 
already too much of that particular quality. 

Since the therapy of puerperal infection is based 
entirely upon its pathology, I must devote a few 
moments to the recollection of certain elementary 
facts: that puerperal infection is essentially a 
wound infection, identical with the manifestations 
of wound infection elsewhere in the body; that it 
includes“a multitude of pathological processes, 
ranging from superficial lesions of the external 
genitals to peritonitis, pyemia and septicemia; 
that it may be caused by bacteria of every type, 
though the streptococcus is responsible for the 
majority of cases and for practically 100 per cent 
of the fatal cases; that it is potentially graver 
than the ordinary infection because of the chan- 
nels for ready extension offered by the lymphatic 
and venous systems of the pelvis, and because of 
the fertile field for bacterial growth offered by the 
traumatized tissues of the birth canal; finally, that 
it is a possibility in all pregnant women, no mat- 
ter how normal they may be, because pregnancy 
is a time of lowered resistance, and that it is a 
grave possibility in the women whose normally 
lowered resistance has been further reduced by 
constitutional and intercurrent diseases, by ob- 
stetric complications, chiefly the hemorrhagic 
and toxemic types, by the complications of 
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delivery, and by operative interference, whether 
warranted or unwarranted. 

It follows, then, that the best treatment of 
puerperal infection is prophylactic treatment. It 
is easier to prevent it than to cure it. This pro- 
phylaxis implies not only the prevention and 
prompt treatment of purely obstetrical complica- 
tions, but the elimination of all foci of infection 
throughout the body, particularly in the genital 
tract. It implies the full regimen of prenatal care. 
It implies the preservation of a most rigid aseptic 
technique throughout the delivery—my own pref- 
erence is for asepsis rather than antisepsis—with 
the proper preparation of the vulva, vagina, and 
rectum, the wearing of rubber gloves and of 
masks, the elimination or the reduction to a mini- 
mum of internal examinations, and the conduct 
of labor with aseptic expectancy, with interfer- 
ence based on the indications rather than on the 
patient’s demands or the accoucheur’s conven- 
ience. It implies a puerperium conducted with 
regard to the laws of hygiene and cleanliness, and 
with little interference beyond that. Finally, in 
view of the tragic experience at the Sloane Ma- 
ternity, it implies the masking of the mouth and 
nose of all persons associated in any capacity 
with the patient during her labor and in the first 
days of her puerperium. 

These simple precautions, I believe, are more to 
be relied upon than the methods of prophylactic 
immunization reported or being experimented 
with by Bumm, Louros, Burt-White, and others, 
the practical difficulties in the way of which are 
very great. 

The first consideration in the therapy of puer- 
peral infection is its recognition, and the eleva- 
tion of the temperature to a certain point, usually 
set at 100.5, for 2 successive days or for more 
than 24 hours, is adequate reason for suspecting 
that the disease is present. Of course, afebrile 
types of infection must not be disregarded. Lower 
temperatures are sometimes taken as the crite- 
rion, but this is not always fair; even in our zeal 
we must remember to distinguish between reac- 
tion and morbidity. 

The treatment in all instances must begin with 
a general physical examination, to eliminate pos- 
sible non-puerperal conditions, and must be fol- 
lowed by a local examination under aseptic 
precautions, to determine the pelvic pathology 
present. Urinalyses and blood counts should be 
routine. Bacteriological examination of the uter- 
ine contents is a matter of such small moment 
diagnostically as compared with the harm the 
necessary invasion of the cavity may bring to 
pass that I do not believe it warranted, and I 
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am glad to note that Watson shares this vic 
Repeated blood cultures are made in all cases 
suspected systemic infection. The fact that ‘ 
percentage of positive results is small is count 
balanced by the fact that the clinical course of 
disease carries its own diagnosis, but these stud 
are of prognostic value, too often of tragic pr 
nostic value, as is proved by the fact that in W 
son’s series death resulted in 6 of the 7 posit 
cultures. I might add that in these cases the |: 
appearance of the organisms in the blood and 
postmortem evidence of lymphatic spread 
him to believe that most often the septicemia \ 
a terminal event, occurring only after the | 
tients were already saturated with toxins. 

Local treatment, except for very minor exc 
tions, is strictly contra-indicated. Active int 
uterine manipulations are responsible for m 
deaths than is no treatment at all, for reas: 
which are quite obvious. In the most virulent 
fections there are few local manifestations, p 
sibly none at all, so the treatment is unnecessa 
In localized conditions it is positively dangero 
in that the spread of infection is by means of b: 
teria along lymphatic and venous channels, a 
local manipulations tend to disturb nature’s li: 
of defense and to disseminate the infection. 
all types of the disease local treatment is usel 
because neither the curette nor the douche « 
hope to remove the always invisible and usua 
inaccessible bacteria which are responsible, unl: 
it is undertaken simultaneously with the onset 
the infection, a synchronism which is manifes' 
impossible. 

Local treatment, therefore, should be limited 


the treatment of superficial lesions on the extern 


genitals by antiseptic or drying powders, and 
the removal of protruding débris with the spon 
forceps or the gloved finger if the cervix is pat 


lous, if the uterus is soft and flabby, and if fr 


bleeding cannot be checked by a firm vagil 
pack, supplemented by doses of ergot and pitt 
trin. The contracted cervix and the firm uter 
are forbidden ground. 

Localized pus collections in the cul-de-sac mi 
be opened by colpotomy, similar collections abo 
Poupart’s ligament must be incised and drain« 
but beyond these procedures surgery has a ve 
limited field in puerperal infection. In the grave 
manifestations the disease is beyond the reach 
the knife, quite aside from the fact that the si 
gery which has been proposed is for the most pi 
of so radical a nature that it could never be und 
taken as a routine. Hysterectomy, for instan 
must sometimes be done, even in the face of infe 
tion, for such essential obstetrical indications 
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placenta accreta or rupture or perforation of the 
uterus. If it is done routinely for puerperal infec- 
tiun in the early stages, it will mean, since spon- 
taneous recovery can be expected in most cases, 
the performance of an appalling number of un- 
necessary and mutilating operations. If it is not 
done routinely in the first stages, it will usually 
be done too late, when the infection has already 
passed beyond the uterus, when new foci have 
already formed and the removal of the primary 
focus is futile, and when the patients are too 
gravely ill to withstand major surgery. It is small 
wonder, under the circumstances, that the re- 
ported mortality ranges from 50 to 95 per cent; 
the wonder is rather that any women at all do 
recover. 

Laparotomy for peritonitis, if done in the early 
stages, may simply serve to spread an infection 
which might have remained localized in the pel- 
vis. If it is done late, especially if there is an asso- 
ciated septicaemia, it is usually unavailing. On 
the other hand, drainage under light narcosis is 
certainly a justifiable procedure in the occasional 
desperately ill patient, in whom it at least can do 
no further harm. Laparotomy for tubal involve- 
ment has no such argument in its favor. If the 
gonococcus is the infecting organism, it is unnec- 
essary, aS spontaneous recovery is the rule; if the 
streptococcus is implicated, it serves merely to 
introduce a new risk. 

Ligation of the pelvic veins, chiefly the ovarian 
or hypogastric, in pyemia, with the idea of pre- 
venting the entrance of detached particles of 
crumbling thrombi into the blood stream, carries 
with it, even under the most favorable cir- 
cumstances, a mortality of something over 30 
per cent. Since the mortality in non-surgical 
cases, however, is from 50 to 70 per cent, it is 
warranted in that small number of cases in 
which the diagnosis can be made positively— 
which is by no means easy—and in which there 
are no contra-indications such as peritonitis or 
pulmonary, kidney, or cardiac involvement. 
That it does give occasional brilliant results is 
proved by a patient I recently saw in consulta- 
tion on the service of Dr. Hilliard E. Miller. A 
violent septicaemia, with temperature to 105 and 
over, and multiple very severe rigors, had existed 
for 5 weeks, following version done for placenta 
previa at term and complicated by an exsan- 
guinating postpartum hemorrhage. Almost in 
desperation ligation of both hypogastrics and the 
left ovarian was done, and the patient made a 
prompt and brilliant recovery. Such sporadic 
successes, however, are no warrant for a general 
employment of this very dangerous operation. 
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The treatment of puerperal infection by specitic 
agents need not detain us long. All of them have 
some cures to their credit, but I am skeptical 
enough to believe that they would have occurred 
without their use. In the epidemic at the Sloane 
Maternity, quinine bihydrochloride was used, 
usually in association with other measures, and 
some patients recovered, but Watson is prompt 
to point out that this proves exactly nothing, and 
his contention is substantiated by the fact that 
one gravely ill patient in the group, whose physi- 
cian refused to accept the diagnosis of puerperal 
infection, recovered also after the administration 
of some unknown potion called “sun cholera mix- 
ture.’ Most of the series of cases reported for 
these agents are either too small to prove any- 
thing, or else they prove very definitely the dan- 
ger of introducing foreign agents into the blood 
stream. Direct slaughter of the offending bac- 
teria is excellent theory but impossible practice, 
and it cannot be too often stressed that any agent 
used in sufficient concentration to destroy bac- 
teria stands every chance of destroying first the 
more sensitive body cells. Moreover, as Martin 
points out, in the most excellent study of septica- 
mia of which I have knowledge, bacteria in the 
blood stream are simply in transit, on their way 
from one location to another, and their destruc- 
tion gets us nowhere if the primary and secondary 
foci of infection continue to pour them out. 

Watson’s report proves again the uncertain re- 
sults of serotherapy, even though it proves also 
that the method apparently does no harm. The 
case for vaccine therapy is rather different. The 
results are equally uncertain, but more than one 
writer has called attention to the actual risk as 
well as the futility of the promiscuous injection of 
vaccines, without due regard to the toxemia of 
the patient and her capacity for response, knowl- 
edge which can be supplied only by a skilled 
pathologist and the employment of an elaborate 
laboratory technique. 

Aside from the general measures I shall discuss 
later, blood transfusion is, it seems to me, our 
main reliance in this grave emergency. Watson is 
of the same opinion, although the results in the 
Sloane epidemic, probably because the method 
was not used consistently, were not particularly 
striking. It has both a curative and supportive 
action. Without occasioning the severe systemic 
reaction which most specific agents do, it im- 
proves the anemia, raises the blood pressure, in- 
creases the leucocytosis, and generally builds up 
the resistance. As Stetson points out, the hamo- 
lytic streptococcus, above al! organisms, produces 
the greatest hemolysis and the most rapid blood 
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destruction, and the wisdom of repairing its rav- 
ages is obvious. On the other hand, I should be 
inclined to be rather wary in following his further 
recommendation, that, except in the presence of 
extreme anemia, the exsanguination method be 
employed, by which from two-thirds to the full 
amount of the blood to be given is first withdrawn 
from the patient. I prefer the method advocated 
originally by Polak, I think, by which from 250 to 
300 cubic centimeters of whole blood, with an 
equal amount of Ringer’s solution, is given at 
three day intervals, or even two day intervals, 
from different donors. E. L. King, my successor 
in the chair of obstetrics at Tulane University, 
has employed this method for some years, and his 
results, in a ward where the most violent septice- 
mias are handled, have been very gratifying. 

I have had no experience with the method ad- 
vocated by Hofbauer, that, in addition to trans- 
fusion, pituitary extract be used in small amounts, 
to increase the defenses of the reticulo-endothelial 
system, and to increase the production of the pro- 
tective mechanism in the parametria, for the 
identification of which he is responsible. I should 
be inclined to advocate the therapy; however, the 
source from which it emanates is its recommenda- 
tion, and it plainly is devoid of risk. 

The immunotransfusion method of Sir Almoth 
Wright has for its aim the injection into the blood 
stream of the patient of blood which contains bac- 
tericidal plasma and leucocytes produced by the 
injection into the blood of the donor of staphylo- 
cocci in huge amounts. This organism is used in 
all instances because the production of non- 
specific antibodies is the desideratum. Blood 
compatibility is of the utmost importance, and in 
default of a donor from the same group a univer- 
sal donor must be employed. Four hours after 
the injection of the donor, when theoretically the 
bactericidal power is at its height, transfusion is 
done. The method is impractical for general use 
at present, but the cures in some instances have 
been dramatic enough to warrant its earnest con- 
sideration. 

Aside from transfusion, aside from occasional 
surgery, aside from the purely local treatment of 
purely local lesions, aside from the occasional re- 
moval of débris from a patulous cervix and bleed- 
ing uterus, the treatment of puerperal and post- 
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abortal infection is limited to symptomatic meas- 
ures. These patients are hospitalized, in airy, sun- 
shiny rooms, under the care of competent nurses. 
They are spared every exertion, including the 


nursing of their babies. They are given an abun- 
dance of nourishing foods, including solids, and 
they are given fluids by every possible means, in- 
cluding proctoclysis, hypodermoclysis and in/u- 
sion. Extreme pyrexia is controlled by ice caj)s, 
cold sponges and rectal irrigations, seldom }|)y 
antipyretics and never by baths. Sleep is secured 
at any cost, and pain is relieved by hot and cold 
applications and by opiates when necessary. ‘Ihe 
bowels are kept open by gently given enemu: 
and occasional laxatives. Tympanites is relieved 
by rectal tubes or by hot stupes. The diarrh:«: 
frequently present aids in ridding the system of 
toxins, but if it proves too exhausting, it musi |) 
controlled by ordinary measures. If vomiting i; ; 
distressing feature, gastric lavage should be em- 
ployed as often as necessary, and the Levin | 
Rehfus tube should be left in place for the admin- 
istration of fluids. Drugs are given only on « 
nite indications, and alcohol has no place in 
treatment. 

These simple measures, all of them adapted 
helping the woman fight her own battle, give mor 
uniformly good results than any surgery, any 
local manipulations or any specific treatment, ior 
in puerperal infection the patient must create her 
own immunity, the physician can merely stand !)\ 
to aid her when she demands help. There is 10 
specific treatment for this disease, and his rdle in 
it, as Williams aptly puts it, is one of therapeuti 
nihilism. Every method yields a certain percent. 
age of cures, but one must beware of interpreting 
a chronological sequence of events as a causative 
sequence. Some patients will get well, others wil! 
die, no matter what we do, but the chances «i 
both groups will be materially improved if we re- 
frain from meddlesome interference. There are 
many complications of pregnancy in which the 
advice of Tristram Shandy might well be followed, 
“Stay thy obstetric hand, return it safe to thy 
bosom to keep it warm,” but none in which it is 
more applicable than in puerperal infection, whose 
fearful toll of life and health is increased in direct 
proportion to the active measures employed in i's 
treatment. 
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CANCER CLINICS 


NHE discovery of the cause of cancer is 
being earnesily sought today in well 
equipped laboratories throughout the 

world by investigators thoroughly trained in 
all of the related branches of science. It will 
be indeed surprising if important additions to 
our knowledge of the nature of this disease do 
not result. 

In the meantime, however, cancer takes 
annually a larger and larger toll of our adult 
population, and that in spite of the facts that 
have already been discovered; for medical 
science has already amply demonstrated its 
ability to obtain lasting cures of cancer by 
surgery and by radiation, if only this treat- 
ment can be applied in the early and local 
stages of the disease. 

Investigations of the cause of cancer must 
be supported generously and continuously, in 


the confident expectation that increased 


knowledge will give us additional measures 
for the prevention and cure of the disease. 
Even at the present time, however, much may 
be done by public education and by the pro- 
vision of more adequate service for cancer 
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patients, to make the resources of modern 
medicine available and effective in the early 
and curable stages of the disease. 

The plan for the organization of cancer 
services and cancer clinics in general hospi- 
tals throughout the country, which is de- 
scribed in the report of the Committee of the 
American College of Surgeons on the Treat- 
ment of Malignant Diseases, which appears 
in this issue (pages 570-574), marks a definite 
step forward in providing more adequate 
service for cancer patients. This project has 
the support of the directors of the American 
Society for the Control of Cancer, as well as 
cf the Regents of the American College of 
Surgeons, and already special clinics of this 
nature are proving their value in the com- 
munities in which they have been already 
put in operation. A wider development of 
these clinics, co-ordinated as they will be 
through the College of Surgeons, can not fail 
to contribute greatly to the early diagnosis 
and the adequate treatment of cancer, with 
the resources now at hand, and thus aid in 
diminishing the unnecessarily high mortality 
of this disease. Ropert B. GREENOUGH. 
THE INCREASING INCIDENCE 

OF FRACTURES 


S the industrial plants multiply in our 
increasing number of 
Al- 
“safety-first”? methods and 


country, an 

workers is exposed to injury. 
though many 
precautions have been introduced to lower 
the incidence of accidents, they never can be 
completely eliminated, and the human ele- 
ment of carelessness does much to counter- 
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act these efforts. The rapidly increasing use 
of machinery in the fields and in the farm- 
yard likewise has exposed an ever-increasing 
number of agricultural workers to hazards. 
The automobile is responsible for more than 
35,000 deaths annually in the United States, 
and many times that number are injured. 
Many of these injuries are fractures, and it 
has been estimated that our population sus- 
tains, from all causes, in the neighborhood of 
500,000 fractures each year. 

Twenty-five years ago, interest in the treat- 
ment of fractures was probably at its lowest 
ebb, owing to the fact that the results ob- 
tained in abdominal surgery, following the 
full development of aseptic methods, so over- 
shadowed all other branches of surgery that 
the hospitals were filled with patients for 
abdominal operations. There were too few 
beds available for patients with fractures, and 
they were treated chiefly as outpatients. 
Now that these then considered brilliant 
and unusual results in abdominal surgery are 
today regarded as usual, the profession is 
taking increased interest in the ordinary 
conditions, and fractures, with their many 
interesting mechanical and physiological prob- 
lems, are coming into their day. 

The country-wide building of new hospi- 
tals and the enlarging of the older institutions 
has provided a great number of beds, and 
this has led to the establishment of wards 
with excellent facilities for treating fractures 
in many of the larger hospitals. The lesson 
learned in the War, that fractures are best 
handled ex masse with a trained personnel, 
is slowly bearing fruit. It is not only in the 
large hospitals in the large centers that the 
problem of fractures is a live one, but smaller 
hospitals in rural communities have been 
called on to take care of an increasing number 
of fractures, many of them of a severe and 
complicated nature. 


The American Medical Association sensed 
this increased interest in fractures, and 
several years ago appointed a fracture com- 
mittee. This group has had, at the yearly 
meetings of the Association, practical dem- 
onstrations of the care of fractures, and the 
demonstrations have been well attended. ‘The 
American College of Surgeons also has a we'll 
organized committee on fractures, and this 
committee is also actively concerned in 
promulgating and stimulating an interest in 
fractures, and in doing all in its power to 
improve their treatment. 

Undergraduate curricula are necessarily 
limited, and with the great mass of new facts 
and lessons to be learned that have accumu- 
lated in medicine, educators have been in a 
dilemma as to how much they should require 
of the student. It has been necessary to cut 
down the time allotted to the various branches, 
and that set aside for the study of frac- 
tures and their treatment has suffered along 
with others. The committee on fractures of 
the American College of Surgeons is calling 
attention to the necessity of spending those 
few hours to the best advantage. It urges 
that a well planned and comprehensive pro- 
gram of teaching the mechanical and phy- 
siological principles of treatment that may 
be applied more or less to all fractures, be 
established. The details of the diagnostic 
and pathological aspects, and the treatment 
of the different types of fractures are we'll 
outlined in many of the standard textbooks. 

The numerous -lawsuits that occur drive 
home the fact that in no other class of surgery 
is it more necessary to call for competent 
consultation in severe or unusual cases. Bad 
results, due to shortening of legs, limitation 
of motion of joints, and so forth, stand as a 
lasting discredit to surgery, and the laity are 
not slow to take note of them. Roentgeno- 
grams or fluoroscopic examination, as a check 








’ 








on the course of treatment, should be freely 
used. Constant supervision of apparatus 
and careful attention to all the many details 
of treatment are necessary. The care of 
fractures is a real responsibility. 

There can be no hard and fast rule as to 
whether the closed or the open method of 
treatment should be used. Some surgeons 
will use the open method; others, the closed; 
and this will vary for the same type of frac- 
ture. Dr. Charles L. Scudder, of Boston, 
chairman of the committee on fractures of 
the American College of Surgeons, in one of 
his addresses, said that the method used for 
any given fracture should be the one that 
would give the best result. This is certainly a 
ground on which all may stand, but it does 
not take much imagination to realize the 
arguments and qualifications that may start 
from that base. For the same iracture, the 
method will often vary with the experience of 
the surgeon, with his equipment and _ sur- 
roundings, and with the patient. 

MELVIN S. HENDERSON. 


SURGERY, RADIUM, OR A COM- 
BINATION OF BOTH IN THE 
TREATMENT OF CANCER 


NHE studies of Forssell' based on a large 
series of cases and followed up for 15 
years gives valuable help in the selec- 

tion of cases for treatment. He reports 102 
superficial cancers of the face, all of which 
were examined at least twice; in 1918 and 
1923, at least 5 years following the final treat- 
ment. Of the 102 cases given the entire treat- 
ment, the percentage of cure was 95 while of 
105 infiltrating tumors only 51 per cent were 
cured. It was found that the percentage of 
cure was about the same for all age periods, as 
regards the superficial tumors, but became 
less with increased age with the infiltrating 


1 Acta Radiol., 1928, Sup. 11. 
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tumors. Comparing cases operated upon with 
those treated by radium it was found that the 
prognosis of postoperative recurrence with 
infiltrating cases was highly unfavorable. On 
the other hand, none of the infiltrating cancers 
of the lip with inoperable glandular metas- 
tasis was healed through radiotherapy alone. 
Hence, Forssell advocates the operative re- 
moval of regional metastasis at the time such 
patients appear for treatment, and believes 
that the combination of operative and radium 
treatment gives the best results. He does not 
consider excision of the glands necessary in 
the absence of clinical demonstrable metas- 
tasis. He quotes the paper of Nystrom read 
before the Swedish Cancer Society, Stock- 
holm, 1922, which covers a study of 10,000 
cases of cancer followed from 5 to 7 years. 
This material includes 241 cases of lip cancer 
which he states also plainly show the superi- 
ority of surgical or combined surgical and 
radiation treatment with regional glandular 
metastasis. None of the lip cases with metas- 
tasis was lastingly healed by radium therapy 
alone. 

The results as concerns cancer of the mouth 
are based on a paper by Berven,? who re- 
ported 244 cases, some treated by radio- 
therapy alone, others by surgery and radio- 
therapy combined. A tabulation of results 
shows that 31 per cent of cases without 
glandular metastasis treated by radium alone 
remained free from symptoms 5 years or more 
while 65 per cent remained well following 
surgery and radium; with metastasis none 
remained well with radium treatment alone, but 
60 per cent treated by the combined method 
were symptom free. 

In operable cases of cancer of the tongue he 
states that radiotherapy alone gave 60 per 
cent healing over a five year period while com- 
bined therapy gave exactly the same per- 


2 Acta Radiol., 1927, vol. viii. 
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centage. With metastasizing cancer of the 
tongue, radiotherapy alone did 
not give a single cure. He believes that the 
results of combined therapy are decidedly 


however, 


superior to surgery alone in cancer of the 
mouth also that there can be no doubt as to 
the extent which combined healing has in- 
creased the duration of cure. 

The substitution of electrocoagulation for 


excision was used in too few cases to make any 


statement as regards its value as compared 
with excision. In cancer affecting the lower 
jaw he is skeptical about obtaining lasting 
healing by radiological treatment alone: can- 
the cheek, 
healed without symptoms for 5 years and in 


cer of however, has remained 
a few cases for 10 years. 

In cancer of the cervix uteri he states that 
the results are in every way equal to the per- 
manency of healing obtained by surgery. 
The results of radium treatment in cases that 
are operable are twice as good as in inoperable 
cases: this is, of course, as would be expected. 
He believes that with cancer of the body of the 
uterus surgery seems to yield superior results 
However, there 
are a considerable number of patients in 


over radiological treatment. 


whom operation is technically possible but 
they are in such poor general condition that 
surgical intervention seems contra-indicated, 
and in these healing by the use of radium alone 
For cancer of the 
body of the uterus, the percentages of cure 


is frequently satisfactory. 


given is 47.5 per cent for radium alone and 
58.8 per cent for operation. 

Forssell states that he treats all cases of 
carcinoma of the breast by surgery whenever 
possible, but often surgery and _ radiother- 
All carcinomata of the 
digestive tract amenable to surgical inter- 


apy are combined. 


vention are also operated upon. A total num- 
ber of 543 sarcomata were treated by radium 
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or X-ray between 1910 and 1922. Exactly 
one-third were found free from the symptoms 
when re-examined in 1925. These patients 
were divided into three groups: the first 
group, 238, were primary tumors; while : 54 
were recurrences following operation. Of 238 
primary tumors, at least 148 were inoperable 
and of all the patients with primary tumors 
only 24 per cent remained free from symp- 
toms. At least 31 more, however, belonge: to 
the inoperable class. Of the recurrent cases 
only 28 of the total of 154, about 18 per cent, 
were free from symptoms. Forssell places the 
radiological healing of sarcoma at about 30 
per cent. In the second group of cases in which 
surgery and radiological treatment were com- 
bined the results were surprisingly good. (f 
151 cases, 95 were free from symptoms at the 
time his report was made. The treatment in 
these cases consisted in radical operation 
followed, and in several cases preceded, ly 
deep X-ray and radium treatment of the 
tumor and neighboring lymph gland areas. 
Existing statistics concerning results of cx 
clusively surgical treatment show a noticeably 
smaller percentage of healing. He quotes 
Kuettner, who reported more than 550 casvs 
with only 30 per cent of healing after 5 years’ 
observation. 

Careful study giving the personal ex- 
perience and the results of statistical study of 
others would seem of great value in selecting 
the form of treatment likely to give most 
satisfactory permanent results in the manaye- 
ment of this difficult form of disease. Those 
who have visited the Swedish Clinics must 
have been impressed by the earnestness and 
honest purpose so evident there as well as 
by their progressive spirit. This sense of re- 
liability adds much to the value which one 
attaches to his estimate of any published 
work. MartTIN B. TINKER. 
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MASTER SURGEONS OF AMERICA 


JOHN MUNRO ELDER 


“QOLONEL JOHN MUNRO ELDER, C.M.G., B.A., M.D., C.M., died in 

(° Montreal February 5, 1922, after a lingering illness involving some mental 

and much physical disability. In his death the Canadian profession lost 

an honored member who throughout his life served his fellow citizens and his 
country with zeal, energy, and marked ability. 

Born in the town of Huntingdon, in the Province of Quebec, in 1858, he 
received his early education in the high school of his own town. In 1877 he entered 
the Faculty of Arts in McGill University, from which he graduated with dis- 
tinction in 1881. The following year was spent in acting as principal of the 
Huntingdon Academy. He entered the Faculty of Medicine and after a career 
notable not only as a student but as an athlete, he graduated in 1885. That was 
the year of the Riel Rebellion in the district of the Saskatchewan, and shortly 
after graduation he accepted the appointment of surgeon to the Montreal Garri- 
son Artillery and accompanied that regiment in its expedition against that 
rebellion. 

On his return he commenced practice in his native town, but in 1890 moved 
into the city of Montreal. He had not been long in that city before he was 
offered a position in the Department of Anatomy in McGill University. Here he 
steadily rose and in 1894 succeeded Dr. Birkett in the position of senior demon- 
strator. In 1896 he was appointed as lecturer im anatomy and in medical and 
surgical applied anatomy. In the following year he was elected as assistant sur- 
geon to the Montreal General Hospital, and was given the appointment of demon- 
strator in surgery by Professor F. J. Shepherd who had a high opinion of his 
abilities. In 1898 on the death of Dr. Kirkpatrick he was chosen by the governors 
of the hospital to fill the vacancy and thus became full surgeon of the hospital 
and an assistant professor in the chair of surgery. 

In both the hospital and the college he showed himself to be an administrator 
of no mean ability. His lectures were greatly appreciated by his students, and 
there was always a full attendance, both at his demonstrations in the hospital 
and at his class lectures in the University. He was a favorite with the students 
for he was not only a good athlete himself, but took great interest in all the 
athletic activities. 
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Throughout his life Colonel Elder maintained his military interest. On his 
return from the North-West he continued his connection with the Montreal 
Garrison Artillery for many years, and on retiring was promoted to the rank of 
surgeon lieutenant colonel. When the Great War broke out and the formation of 
No. 3 Canadian General Hospital was under consideration, Colonel Elder was 
the first to volunteer his services and was appointed officer in charge of the 
surgical division with the rank of lieutenant colonel. The selection of officers for 
that division was largely his own, and the wisdom shown by him in its organiza- 
tion was fully proved by the excellent work done by all its members. At the front 
in the actual surgical work of the hospital he took a most active part, and during 
a battle period when the work was heavy, he was frequently occupied in the 
operating room from early morning until a late hour at night. At one of these 
periods of strain while operating upon a suppurating gunshot wound of the thigh 
he received a severe infection of the right forefinger, which was followed by serious 
illness and a protracted convalescence. 

In November, 1917, on the retirement owing to illness of the Commanding 
Officer General Birkett, Doctor Elder was promoted to colonel and appointed his 
successor, and continued as such until February, 1918, when he received the 
appointment of consultant to the British Army with headquarters at Rouen. 

In his service overseas Colonel Elder’s exceptional surgical skill and valuable 
organizing power brought him “mention in despatches” by Field Marshal Sir 
Douglas Haig. Later on in further recognition of his services he was created a 
Companion of the Order of St. Michael and St. George. 

Colonel Elder during his long service both in the Montreal General Hospital 
and as commanding officer in charge of the surgical division of No. 3 Canadian 
General Hospital, was highly esteemed by his colleagues and greatly beloved by 
his patients. He was an able diagnostician and his long training in anatomy gave 
him confidence and dexterity in his work. He kept well abreast of the times and 
made many contributions to the literature of surgery. His untimely removal 
was deeply mourned by all his confréres, and by all who had the pleasure of work- 
ing under him. A. T. Bazin 














DOMINI 


PETRI FORESTI 


ALCMARIANI 
MEDICINZ DOCTORIS 


EXPERIENTISSIMI , INCLYTZ REIPVB. 
Delphenis Medico-Phyfici ordinary, 


OBSERVATIONVM ET CVRATIONVM 
MEDICINALIVM AC CHIRVRGICARVM 


OPERA OMNIA QVATVOR TOMIS DIGESTA 


IN QVIBVS 
OMNIVM ET SINGVLARVM AFFECTIONVM 
corporis bumani caufe, figna, prognofes €8' curationes grapbict depinguntur: 
QVIBVS ACCESSERVNT EIVSDEM AVTHORIS LfBRI UL 
incerto ac fallaci vrinarum jadicioadyerfus vromantas & vrofcopos, 


CM YNIVERSALI TITVLORVM, OBSERUATIONVM, MORBORPM, 
Secrecrum ium, ac Rerum memorabilinm 1% D1 C & locupletiffime. 


TOMVS PRIMVS. 





ROTHOMAGI 
Sumpt. IOAN. & DAVIDIS BERTHELIN, Fratr. 





M. Dc. LIII. 




















THE SURGEON’S LIBRARY 


OLD MASTERPIECES IN SURGERY 
ALFRED BROWN, M.D., F.A.C.S., Oana 


THE SURGERY OF PIETER VAN FOREEST 


ITH the crusades the interest in, and devel- 
\ \ opment of, medicine and surgery were reborn 

on the continent of Europe and one by one 
the various countries, beginning with Italy and 
France, developed universities in which medicine was 
taught, anatomy was developed, and from it surgery 
arose, until by the fifteenth and early sixteenth cen- 
turies medicine and surgery were spread over the 
continent and many countries were furnishing well 
known and well thought of men to the healing art. 
One country, however, seemed to let all this progress 
pass by. Holland, now a progressive country, ap- 
peared then to be oblivious to what was going on 
around her and save for Jean de St. Armand, who 
flourished in the thirteenth century, furnished no 
medical men worthy of note until the sixteenth cen- 
tury was well along. 

The reason for this must be sought in the economic 
and political condition of the country. The provinces 
of the Netherlands during the fourteenth and fif- 
teenth centuries were subject first to the House of 
Burgundy and later to the House of Hapsburg until 
in the sixteenth century they became subject to 
Spain. The provinces, especially the northern ones, 
joined in the Reformation and this protestant up- 
rising Philip II of Spain endeavored to subdue by 
force of arms. The Netherlands thus had had no 
autonomy and had been neglected, so far as its ad- 
vancement along cultural lines was concerned, by its 
foreign rulers. Consequently the medical men had 
to be educated in other countries and those worthy 
of promise found the opportunities so much greater 
elsewhere that they remained away from their native 
land and their success, if any accrued, was accredited 
to the country of their choice. 

Under the championship of William of Orange, 
conditions began to improve somewhat. The revoit 
against Spanish domination succeeded and Holland 
began to assume some autonomy. In addition to the 
houses of refuge for lepers a University for the teach- 
ing of medicine was founded at Leyden in 1575 and 
the Netherlands took its place as one of the pro- 
gressive countries in learning on the Continent of 
Europe. 

One of the most prominent of the Dutch physi- 
cians of the sixteenth century was Pieter Van 
Foreest or Petrus Forestus who has been given the 
name of the ‘Dutch Hippocrates.”’ He was born at 
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Alkmaar, a little town north of Amsterdam, in 1522 
and being the scion of a medical family, his duty 
apparently was to join the same profession. His 
first studies were undertaken at Louvain and having 
finished there he began to travel to other Universi- 
ties in Ferrara, Venice, Padua, and Bologna where he 
received his doctorate. Not yet satisfied he went to 
Rome and Paris to find what he could there. Appar- 
ently he did not neglect his opportunities for he 
became friendly with the great men in medicine. In 
Padua he knew Vesalius and in Paris he worked with 
Guido Guidi and Jacobus Sylvius. This travel and 
study occupied him until 1546 when he made his 
decision to return to Alkmaar and enter into prac- 
tice. His reputation and practice grew rapidly and 
in 1557 he was called to Delft as city physician. 
About this time he began to collect his ‘‘observa- 
tions” and put them down, with the idea of future 
publication, which was carried to fruition in 1589 
when the first volume of two books appeared. Then 
they followed rapidly until by 1597, the year of his 
death, twenty-seven books of Observationum et cura- 
tionum medicinalium had appeared to be followed by 
five posthumous books, making a collection of thirty- 
two in all. His first publication in 1583 had nothing 
to do with his observations but dealt with the exami- 
nation of urine. After his death his works were pub- 
lished frequently as the so called Opera Omnia and 
the publication of 1653 comprises four large folio 
volumes. 

Van Foreest wrote the usual medicine of his day. 
He was evidently well schooled, knew the ancient 
languages and literature, and, though not remark- 
able for anything new, his work is an excellent repre- 
sentation of clear and careful observation, well ex- 
pressed in understandable terms. 

The interesting point about Van Foreest, if one 
can draw conclusions from actions and so judge char- 
acter, is his conservatism. A friend of the great men 
in foreign lands and with opportunities there to do 
much, he nevertheless determined to go home to 
Alkmaar and practise. Later in 1575 when the Uni- 
versity at Leyden was founded he was asked to 
become its professor of medicine. He went so far as 
to go to the opening and make an address but could 
not see his way clear to accept the professorship. 
The university was more or less of a chance—Delft 
was sure. So he went back to Delft to live and prac- 
tise for thirty-eight years and then went home to his 
birthplace where he died in 1597. 
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F much longer wave-length than ultraviolet 
( ) radiation, and yet much shorter than the soft- 

est X-rays, the Grenz or borderline, rays 
constitute an important field for special investiga- 
tion and probable value in clinical medicine and sur- 
gery. Doctor Bucky’s book! is a commendable 
exposition of the evolution of superficial roentgen 
therapy, out of which grew the search for, and the 
discovery of, the Grenz rays, the name selected 
by Bucky for this particular range of radiation. 
The zone in question verges on the border of the 
utilizable and clinically employed roentgen wave- 
length. 

The section on the physical foundations of Grenz 
ray therapy is written by Prof. O. Glasser of Cleve- 
land, a former collaborator of the author. Naturally, 
radiation of such feeble penetrating power finds its 
greatest and most obvious useful field of application 
in diseases of the skin. Technique, clinical symptoms 
associated with the treatment and dangers are all 
discussed, as well as some applications of this new 
ray in internal diseases, such as arthritis, asthma, 
pertussis and persistent thymus. Exophthalmic 
goiter and Hodgkin’s disease are recognized as 
contra-indications. 

The introduction of these new rays into therapy 
has caused considerable more or less acrimonious dis- 
cussion, but it is the opinion of your reviewer that 
certain definite helpful indications will result as time 
and experience bring better judgment. 

James T. Case. 


HE book Gall-bladder Disease is offered by Beilin? 

as ‘‘a practical aid to those in need of a working 
basis for the roentgen diagnosis of gall-bladder 
disease.” The work consists of a brief chapter on 
embryology and anatomy, some remarks on the 
function of the gall bladder, and a few brief para- 
graphs regarding pathology of the gall bladder and 
associated organs. Then follows a description of the 
technique of cholecystography by the oral method, 
which the author prefers and considers very reliable. 
A large collection of well reproduced roentgenograms 
of the gall-bladder region in connection with 
cholecystography and its differential diagnosis is 
given. 

Of great interest, because of its rarity, is one case 
reported of left-sided cholelithiasis with complete 
transposition of the viscera. To the reviewer’s 
knowledge this is the first time such a diagnosis has 
been made since shortly after 1900, when the late 
Carl Beck, of New York, made such a roentgen find- 
ing. His case was proved by operation. 

1GRENz Ray THERAPY. By Gustav Bucky, M.D. With contributions 
by Dr. Otto Glasser and Dr. Olga Bicher-Manheimer. Translated by 
Walter James Highman, M.D. New York: The Macmillan Company, 
OR GALL-PLADDER DIsEASE, ROENTGEN INTERPRETATION AND DIAGNOSIS. 


By David S. Beilin, B.S., M.D. St. Paul and Minneapolis: Bruce 
Publishing Company, 1929 
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Most of the cases reported by the author hive 
been proved by operation; so that the book supplies 
a valuable atlas of proved cases which should be cx- 
tremely useful for reference purposes. 

James T. Cas: 


N the second revised edition of his book,’ Kopetz\.y 
has added a very valuable chapter on laboratory 
aids to otological diagnosis and a final chapter which 
covers clinical cases illustrating points in the tex! 
a material aid in associating pathological findings 
with clinical history. 

Basing his classification of ear diseases on path. 
ogy he gives the following: (1) catarrhs (produced 
mechanically); (2) inflammations (bacterial in 
origin); and (3) general conditions. By general 
conditions is meant that group of constitutional is 
eases which may present local manifestations. 
These include acoustic neuritis and otosclerosis. | |is 
chapter on the various clinical types of mastoiditis is 
especially well written and the operative findings and 
case histories are presented at the same time. 
Photomicrographs accompany each pathological 
type and a great many of the cases have been 0) 
served prior to operation. 

Dr. Kopetzky does not believe in the primary 
blood clot closure for mastoid wounds but prefers a 
secondary closure some days later, after the ty: 
panum is dry and the posterior wound is beginning 
to granulate. 

The text does not carry a detailed account of the 
functional testing of the labyrinth although it is 
taken up in a general way. The differential diagnosis 
of labyrinthine disease is discussed fully although the 
author states that it is impossible to distinguish a 
serous from a purulent labyrinthitis; the diagnosis 
should be made on the clinical history. 

A good bibliography accompanies each chapter 

As the name implies the text is devoted to otologi: 
surgery and the author has purposely left out met!) 
ods of examination and treatment other thin 
surgical. The book is a ready reference for surgic:il 
procedures on the ear and contains a great deal more 
on pathology than is ordinarily found in a textbook 
of otology. Joun F. Devpr 


ORTY-FOUR years after its first appearance, t !ic 

Elements of Surgical Diagnosis by Sir Alfred 
Pearce Gould‘ appears in its seventh edition revise 
by Eric Pearce Gould. The author stresses the poi: 
that with the exception of the diagnostic use of 
X-rays the progress of Surgery since this book 
first published has done little to provide short cu's 


3OTOLOGIC SuRGERY. By Samuel J. Kopetzky, M.D., F.A.C.S. 2d 
rev. New York: Paul B. Hoeber, 1929. 

‘ELEMENTS OF SuRGICAL Dracnosts. By Sir Alfred Pearce Go 
K.C.V.O., C.B.E., M.S., F.R.C.S. 7th ed. rev. By Eric Pearce Gou 
M.D., M.Ch. (Oxon.), F.R.C.S. (Eng.). New York: Paul B. Hoeb 
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to the diagnosis of surgical affections, and that 
accuracy and confidence in diagnosis are still to be 
attained only by methodical and complete examina- 
tion. Because of this viewpoint, the method of 


handling the subject matter resembles in its thorough- 
ness our best texts in the field of internal medicine 
rather than those in surgery. The subject matter is 
treatedin an authoritative fashion disclosing author’s 
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intimate workable knowledge of the subject at hand. 
The excellence and directness of the style deserves 
particular attention in an era when quantity rather 
than quality prevails. While not as extensive as 
monographic treatises, this volume just because of 
its compactness commends itself particularly to the 
student, the interne, and the general practitioner. 
GEORGE HALPERIN. 
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ORGANIZATION OF SERVICE FOR THE DIAGNOSIS AND 
TREATMENT OF CANCER 


RECOMMENDED BY THE COMMITTEE! ON THE TREATMENT OF MALIGNANT DISEASES 
AMERICAN COLLEGE OF SURGEONS 


the activities of committees of the American 

College of Surgeons for the past eight years. 
The direct relation which the College bears to the 
surgeons and hospitals of the continent makes pos- 
sible the assembling of a mass of opinion and ex- 
perience such as will exceed the experience of any 
one man and will allow of scientific contributions 
to our knowledge of cancer that can be obtained 
in no other way. The co-operation of the Depart- 
ment of Clinical Research of the College with the 
Department of Hospital Activities makes it pos- 
sible for the results of the studies to be made im- 
mediately available for the hospitals and for con- 
tributions from the hospitals to be increased. The 
Registry of Bone Sarcoma has assembled 1,150 
cases of bone tumors that have been studied by 
the members of the Committee, and notable 
publications have been issued. The Committee 
on the Treatment of Malignant Diseases has 
studied cancer of the cervix through some 1,200 
case records from twenty-two different hospitals 
and has published five year end-results. Similar 
reports on cancer of the breast have been made, 
and these and other subjects are still under in- 
vestigation. 

An amplification of this program of the College 
consists not only in a continuation and extension 
of these studies, but also in making the present 
day knowledge of cancer immediately available 
to the patient in the most effective way through 
the supervision of the organization and adminis- 
tration of cancer clinics in approved hospitals 
throughout the continent. 

At a meeting of the College held in Chicago, 
October 17, 1929, the Board of Regents voted to 
undertake the promotion of better cancer service 


CC Geantel research on cancer has engaged 


1The members of the Committee are as follows: A. C. Broders, Roches- 
ter, Minnesota; C. F. Burnam, Baltimore; G. W. Crile, Cleveland; B. C. 
Crowell, Chicago; William Duane, Boston; Edwin C. Ernst, St. Louis; 
J. M. T. Finney, Baltimore; B. J. Lee, New York; Frank Lynch, San 
Francisco; R. T. Miller, Jr., Baltimore; H. K. Pancoast, Philadelphia; 
H. G. Wells, Chicago; F. C. Wood, New York; and R. B. Greenough, 
Boston, Chairman. 


throughout the continent and entrusted to the 
Committee on the Treatment of Malignant Dis- 
eases the task of perfecting the details by which 
this can be accomplished. 

The resources available for the diagnosis and 
treatment of cancer cases at the present time in- 
clude the following organizations: 

. Cancer institutes. 
II. Cancer research laboratories. 
III. Cancer hospitals. 
IV. Cancer clinics in general hospitals— 
A. Complete cancer clinics, 
B. Diagnostic cancer clinics. 

It is the fourth type of service which the Com 
mittee on the Treatment of Malignant Diseases 
believes to be the most effective method immedi 
ately available for improving the treatment oi 
cancer throughout the continent and for diminish 
ing its present mortality. 

While conditions differ markedly in different 
portions of this country as to the resources avail- 
able for the diagnosis and treatment of cancer 
cases, it is certain that for many years to com: 
the vast majority of cases of cancer in this coun 
try will be dependent upon the general practi 
tioner, not only for the primary diagnosis o/ 
cancer, but for the subsequent treatment of the 
disease as well. With our present resources o! 
surgery and radiation the majority of cases 0! 
early local cancer can be cured, whereas the ad 
vanced cases can receive no more than palliativ: 
treatment. 


I. CANCER INSTITUTES 


A cancer institute is an organization equipped 
with hospitals and laboratories especially organ 
ized and conducted for carrying on research ii 
relation to the nature of cancer and its diagnosi: 
and treatment, as well as for the clinical diagnosi- 
and treatment of actual cancer cases. Examples 
of institutions of this nature are: Memorial Hos 
pital, New York; New York State Institute for 
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the Study of Malignant Diseases, Buffalo; hos- 
pitals and laboratories of the Cancer Commission 
of Harvard University, Boston; Barnard Free 
Skin and Cancer Hospital, St. Louis; and Radium 
Institute, Montreal. Institutes of this nature re- 
quire very considerable endowments or such gen- 
erous annual appropriations as can be obtained 
usually only from the state or national govern- 
ment. They are undoubtedly the most effective 
method of dealing with the cancer problem but 
their cost is such that their number will inevitably 
be somewhat restricted. 


II, CANCER RESEARCH LABORATORIES 


Laboratories devoted to the study of cancer 
also exist in a number of medical centers in this 
country and abroad. The Cancer Research 
Laboratory of Columbia University, formerly the 
Crocker Fund, in New York, the Rockefeller 
Institute in New York, and the Otho S. A. 
Sprague Memorial Institute in Chicago are ex- 
amples of institutions of this character, and they 
again are dependent on large endowments and 
devote themselves to the investigation of cancer 
by experimental methods with a view to obtain- 
ing knowledge in regard to the nature of the dis- 
ease. Research of this character is of the greatest 
importance in contributing to a better control 
of the disease than is available at the present 
time, but it is only after a long period of experi- 
mentation that the results obtained in the labor- 
atories can be made effective in the actual treat- 
ment of the disease in human beings. 


III, CANCER HOSPITALS 


Hospitals organized and equipped for the diag- 
nosis and treatment of cancer cases have been 
established in a number of places in this country. 
Such organizations again require very considerable 
financial support either by endowment or by an- 
nual appropriation. Hospitals of this nature may 
be supported by the state departments of public 
health, as in Massachusetts; by state universities, 
as in the Cancer Institute of the University of 
Minnesota, or partly by endowment and partly by 
annual subscription, as in the case of those or- 
ganized under private enterprise. Institutions of 
this nature are coming into existence as special 
departments of existing hospitals in many places. 


IV. CANCER CLINICS IN GENERAL HOSPITALS 


Where funds sufficient for the maintenance 
of cancer institutes, research laboratories, or 
special cancer hospitals are not available, the 
demand for improved service for cancer cases has 
resulted in the organization of special cancer 
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clinics in existing general hospitals and of cancer 
diagnostic clinics in many places in the country 
in the past few years. The reason for the organiza- 
tion of these special cancer clinics is primarily the 
fact that the field of cancer diagnosis and cancer 
treatment has developed so widely in the past few 
years that only by the organization of a group 
of representatives of the different departments of 
the hospital can the full resources available at the 
present day for the treatment of cancer be made 
accessible to the individual patient. Many gen- 
eral hospitals are equipped with the material and 
apparatus needed for the treatment of cancer, 
including high voltage X-ray and a sufficient 
amount of radium, but a separate organization 
is required to make this equipment available for 
the cancer patient and to secure the necessary 
consultation and co-operation from the different 
members of the hospital staff who are interested 
and competent in this field. 

A. A complete cancer clinic in a general hos- 
pital requires: 

1. Organization of a staff of specialists. 

2. Adequate diagnostic and therapeutic facili- 

ties. 

3. Adequate record system. 

. Clerical assistants. 

5. Social service workers. 

The movement for the organization of such a 
clinic may originate within the hospital, it may 
be developed in response to the demand of the 
local medical profession for improved service in 
regard to cancer cases, or it may be promoted by 
such national organizations as the American Col- 
lege of Surgeons and the American Society for the 
Control of Cancer. However it originates, such a 
clinic, if organized in accordance with these gen- 
eral principles, may be made a part of the co- 
ordinated system of cancer clinics in which the 
American College of Surgeons is interested and to 
which the College stands ready to give its assist- 
ance and general supervision. 

In a large general hospital a cancer clinic of 
this nature should occupy an intermediate posi- 
tion between the out-patient department and the 
house service. Tumor cases presenting themselves 
in any one of the different out-patient depart- 
ments should be referred to this clinic for study, 
consultation, and advice in regard to treatment. 
Tumor cases in the wards of the hospital should 
be similarly referred for advice in regard to treat- 
ment. Certain special technical types of treat- 
ment, whether operative or radiological, should be 
carried out by members of the cancer clinic staff, 
but for the proper education of the house officers 
and junior surgeons, operative measures of a 
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routine character may be entrusted, under super- 
vision, to the regular service of the hospital. In 
any case, on discharge from the hospital it should 
be obligatory that tumor cases be referred to the 
cancer clinic for periodic examination and con- 
tinued follow-up. 

The additional expense involved in the main- 
tenance of such a clinic is immaterial, consisting 
chiefly of clerical and social service cost. It in- 
volves merely a redistribution of the work of the 
hospital in such a way as to bring the cancer cases 
into the hands of those members of the staff most 
interested in this work and best equipped to carry 
it on. 

Staff. The American College of Surgeons takes 
the stand that cancer is, in principle, a surgical 
problem; that the diagnosis and treatment of 
cancer should be recognized as a responsibility 
of the surgeon or radiologist who has had surgical 
training; that he should be qualified for this work 
by experience in the surgical pathology of tumors 
and in the employment of radiation methods as 
well as surgery for both the radical and palliative 
treatment of cancer; and that he should work in 
close co-operation and consultation with the ra- 
diologist in the use of X-ray treatment. 

Such a clinic should have the following staff: 
The chief of the service should be a responsible 
member of the surgical department, preferably 
a Fellow of the American College of Surgeons, 
and he should have associated with him rep- 
resentatives of many of the other departments of 
the hospital on the cancer clinic staff. Roentgeno- 
therapy and pathology are the two departments 
which, with surgery, are most concerned in this 
work, but representatives of the special depart- 
ments of the hospital should include internal 
medicine, ophthalmology, otorhinolaryngology, 
gynecology, genito-urinary surgery, and der- 
matology, and in some cases the dentist, the 
neurological surgeon, and the orthopedic surgeon 
may be included with advantage. Such a group 
should work together in constant consultation in 
determining the plan of treatment to be followed 
in the individual case and together should con- 
sider the progress of the patient as he subse- 
quently returns periodically to the hospital for 
observation. 

Clerical assistants and social worker. A clinic 
of this sort requires adequate clerical assistants 
for making and preserving records and, in many 
instances, the assistance of a social service worker 
to deal with ambulatory cases and assist in main- 
taining accurate follow-up records. 

Records. Uniform methods for recording cancer 
cases will be provided to the end that the data 
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obtained in all of these clinics may be made com- 
plete and comparable one with another in order 
that accurate statistics in regard to cancer cases 
may be made available in constantly increasing 
numbers. Opportunity will be given through the 
College for periodic reports in regard to the con- 
duct of these clinics, and advice as to the details of 
organization of the clinic and its conduct will |e 
available from the office of the College in Chicago. 

In general, a cancer clinic of this nature shou|d 
be conducted in such a way that its services are 
available not only for charity patients but for 
those who are able to pay in part or in whole the 
customary hospital and professional fees. | 
increase the educational value of this service, 
physicians in private practice should be encour- 
aged to bring their patients to the clinic for con- 
sultation, and in any case a report should be sent 
back to the physician in regard to every case 
which he sends to the hospital. His co-operation 
should be secured and maintained in the su))- 
sequent periodic examination and treatment of 
the patient. 

The diagnosis of cancer in its early stages :s 
extremely difficult and may be impossible wit/i- 
out an exploratory operation. In order that the 
patient’s possibility of cure shall not be jeopari- 
ized, such exploratory operations should be con 
ducted only under such conditions that the 
appropriate treatment, whether by surgery or |), 
radiation, may be carried out immediately when 
the diagnosis is established by the pathologist 
by means of a frozen section. 

Thus the resources of the general hospital mus‘ 
be made accessible for the early case of cancer iis 
well as for those in which the diagnosis is more 
readily established, and in availing himself oi 
these resources the general practitioner will have 
acted in the interest of his patient and provide: 
him with all the resources available in medic:'! 
science for the cure of cancer, to which ever\ 
patient in the community, man or woman, mi\ 
properly consider himself to be entitled. When 
we consider how little these resources are now 
utilized for the vast majority of cancer cases, || 
is not too much to hope that their wider emplov- 
ment will bring a very material reduction in the 
mortality of this disease. 

In summary, then, the ideal organization of 
complete cancer clinic in a general hospital in- 
volves the following considerations: 

Staff. There should be a chief of clinic as «1 
executive officer, and there should be represent :- 
tives of the following departments: 

1. General surgery including gynecology. 

2. X-ray therapy experts. 
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;. Radium therapy experts. 

4. A pathologist skilled in tumor pathology. 

;. An internist. 

o. Representatives of the specialties, as fol- 
lows—genito-urinary surgery, otorhinolaryngol- 
ogy, ophthalmology, dermatology, and neuro- 
logical surgery. 

7. Record clerk, follow-up system, and social 
service worker. 

Material resources. 
should include: 

. Instruments and laboratories for all general 
diagnostic methods, such as X-ray, blood chem- 
istry, biology, and various types of endoscopy. 

2. Pathological laboratory service, including 
frozen section diagnosis convenient to the oper- 
ating room. 

;. Beds and operating rooms for cases requiring 
diagnostic operative measures. 

4. Adequate therapeutic service with X-ray 
and radium. 

Meetings. Daily, weekly, or semi-weekly ses- 
sions of the clinic should be held in accordance 
with the size of the community served, and weekly 
or monthly conferences of the whole staff should 
be made a feature of the clinic exercises. 

B. Cancer diagnostic clinics. In communities 
where all of the aforementioned resources are not 
yet available, but where sufficient professional 
skill and resources can be obtained for a purely 
diagnostic consultation clinic service, such a group 
may be approved by the Committee to function 
in co-operation with other cancer clinics until 
a more complete organization can be perfected. 

Cancer diagnostic clinics may be organized in 
smaller communities where modern X-ray equip- 
ment and an adequate supply of radium is lack- 
ing. The object in establishing such a clinic is to 
provide better diagnoses upon cancer patients, to 
furnish a group judgment concerning the proper 
means of therapy to be employed, and to educate 
the medical public concerning this important 
group of diseases. Medical men in the community 
should be encouraged to bring patients to such a 
clinic, accompanied by a complete record of the 
history and physical examination. When a diag- 
nosis shall have been reached and a line of treat- 
ment suggested, the surgeon or physician will be 
lree to continue the care of his own patient as he 
may see fit. 

_ The most important activity of such a clinic 
is the conference held at least once a week. These 
conferences may be carried on in one particular 
hospital or, if the local situation demands, upon 
alternate weeks at adjacent hospitals. The con- 
lerence permits a free exchange of ideas and 
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eliminates the special bias of any one individual 
in dealing with a patient. The diagnosis of cancer 
may be extremely difficult and the best judgments 
rendered are by groups of men interested in this 
subject. At such a conference interesting patho- 
logical material may be presented. The members 
of the clinic and physicians in the community 
should be encouraged to present in the conference 
patients who have been previously seen and have 
been subjected to various forms of treatment. 
The conference, therefore, becomes an important 
educational activity of the clinic. 

The personnel for such a diagnostic clinic is as 
follows: (1) A director, preferably a surgeon chosen 
because of his powers of leadership, technical 
training, knowledge of the subject, and enthu- 
siasm; (2) one or more surgeons; (3) pathologist; 
(4) roentgenologist; (5) internist; (6) gynecolo- 
gist; (7) dermatologist; (8) urologist; and (9) 
gastro-enterologist. 

It may not be possible to organize a staff on such 
an ample basis and men in other special fields, 
who have unusual interest in cancer, may sup- 
plant some of those mentioned. 

A consulting staff of specialists may be added 
to serve as special consultants. A secretary or 
social worker should be the active clerical manager 
of the clinic. Her duties comprise the making of 
records of the patients and the filing of these 
records at the clinic; the control of the follow-up 
of the patients presented through correspondence 
with the referring physician; and, in co-operation 
with the director, the preparation of the program 
for each of the regular conferences. 

Women volunteer workers from local cancer 
committees may be useful in carrying on some of 
the clerical work, and junior and senior medical 
students May, upon occasion, serve in a similar 
capacity. 

Indigent patients should be referred for treat- 
ment to the hospital in which they originated. 
In all other cases patients are returned, with 
diagnosis and recommendations, to the referring 
physician. Such a co-operative effort is a first 
step which may eventually lead to a fully organ- 
ized cancer clinic with adequate therapeutic 
facilities. The cancer diagnostic clinic will serve 
as an important educational influence among the 
medical men of the community, and cancer pa- 
tients will receive more accurate diagnoses and 
better treatment. 


RELATION OF THE AMERICAN COLLEGE OF 
SURGEONS TO THE CANCER CLINICS 
The American College of Surgeons through 
its Committee on the Treatment of Malignant 
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Diseases, Department of Clinical Research, will co- 
operate with the cancer clinics in the following 
respecis: 

It will furnish to men and hospitals desir- 
ing to form such clinics information as to the 
methods to be adopted in the organization of 
the clinics. 

It will put the stamp of approval of the College 
on such clinics as conform to the standards of the 
College for such clinics. 

It will furnish to the clinics samples of uni- 
form record blanks for the recording of their 
cases. 

It will ask the clinics to co-operate in furnishing 
data on their cases for a scientific study of the 
results of treatment by various methods. This 
study will be a continuation of the studies that 
the Committee has been making during several 
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years on data furnished by a limited number of 
selected clinics. 

It will furnish the clinics with an opportunity 
of discussing their administrative problems in a 
series of round-table conferences at each of the 
annual Clinical Congresses of the College and at 
the sectional meetings of the College which ire 
held throughout the country each year. 

It will publish and distribute to the clinics the 
results of its studies, based on the data collected, 
after analysis by the Committee. 

It will issue in the Bulletin of the College from 
time to time articles dealing with the administra- 
tive and scientific phases of the clinic work, «id 
the proceedings of such round-table conferein:«s 
and symposiums as may be held. 

It will co-operate with the clinics in such other 
ways as may be to their advantage. 
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PROGRAM FOR THE 1930 CLINICAL CONGRESS IN PHILADELPHIA 
PHILADELPHIA PROGRAM IN BRIEF Friday, October 17 


All sessions at the Bellevue-Stratford except as noted g:00. Clinics in the hospitals. 
g:oo. Clinical demonstrations—eye, ear, nose and throat. 
Monday, October 13 19:00. Surgical film exhibition. 
10:00. Conference on Traumatic Surgery. 
11:00. Meeting of new fellows. 
2:00. Clinics in the hospitals. 
2:00. Conference on Traumatic Surgery. 
00. Surgical film exhibition. 
Tuesday, October 14 :15. Convocation. 


Hospital conference. 
Clinics in the hospitals. 
Hospital conference. 
Presidential Meeting. 


Clinics in the hospitals. 
Clinical demonstrations—eye, ear, nose and throat. / JAHE surgeons of Philadelphia have prepared 
Hospital conference. and will present during the twentieth annual 
Surgical film exhibition. Clinical Congress of the American College of 
Clinics in the hospitals. : ee ae ; ; So” 
Surgical film exhibition. Surgeons, beginning Monday, October 13th, and 
Hospital conference. ending Friday, October 17th, a comprehensive 
Scientific session. program of clinics and demonstrations in the 
Wednesday, October 15 hospitals and medical schools of that city that will 
Clinics in the heupitals. completely represent the clinical activities of that 
Clinical demonstrations—eye, ear, nose and throat, | great medical center in all departments of surgery. 
Hospital conference. The program as published in the following pages 
Surgical film — may be considered as an outline for the complete 
ramen yh neghert ct clinical program for the five days’ session. The 
Hospital conference. real program of the Congress will be issued daily 
Symposium on electro-surgery. in the form of bulletins. These will be posted at 
Scientific session. headquarters each afternoon presenting the 
Thursday, October 16 clinical schedules for all hospitals for the following 
Cities ta the bepitls. day. Printed bulletins containing the same 
Clinical demonstrations—eye, ear, nose and throat. Material with complete programs for all con- 
Conference on Cancer Clinics, Institutes, and ferences, scientific sessions, etc., will be dis- 
Sungeel ie exhibition tamonted ronpaeeniprt : 
Aud tention i tha Colleans. It will be noted that the program provides for 
Symposium on Cancer. operative clinics and demonstrations beginning at 
Scientific session. 2 0’clock on Monday afternoon, October 13th, and 
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for each morning and afternoon of the following 
four days. 

An important feature of the clinical program 
will be a series of fracture clinics demonstrating 
modern methods in the treatment of fractures. 
Plans are being made by the Committee on 
Arrangements for a comprehensive showing at 
several of the larger hospitals of the methods em- 
ployed and the results obtained in the treatment 
of fractures, which form so large a part of the sur- 
gical work in industrial centers and large cities. 

Clinical demonstrations in ophthalmology and 
otolaryngology will be held in the ballroom of the 
Bellevue-Stratford Hotel each morning except 
Monday, beginning at 9 o’clock, in view of the 
fact that the clinical work in these specialties will 
be presented at the hospitals in the afternoons. 
The complete program for these demonstrations 
will be found in the following pages. 

An exhibition of surgical films, both talking and 
silent, will be conducted at headquarters daily 
except on Monday. At these exhibitions the 
motion picture films that have been produced 
under the supervision of, or approved by, the Board 
on Medical Motion Pictures of the College will be 
exhibited. The program will also include other 
outstanding contributions not comprised in the 
College library of films. 

At the annual meeting of the College, on Thurs- 
day afternoon at 2 o’clock, formal reports on the 
activities of the College will be presented by the 
officers and several standing committees followed 
by the election of officers. At the conclusion of 
the annual meeting a symposium on cancer deal- 
ing with the scientific aspects of this problem will 
be presented. 

Plans for the entertainment of visiting ladies 
are being made by the Executive Committee, and 
it is probable that a series of automobile tours 
visiting the important historic points in and 
around Philadelphia will be arranged. A special 
registration desk and information bureau for the 
ladies will be provided. 


COMMITTEE ON ARRANGEMENTS 


In addition to the Executive Committee as 
listed above, the following representatives of hos- 
pitals and medical schools are members of the 
Committee on Arrangements: Leon T. Ashcraft, 
W. Wayne Babcock, William Bates, John A. 
Brooke, H. P. Brown, Ralph Butler, B. F. 
Buzby, G. M. Dorrance, L. D. Englerth, Ralph 
Goldsmith, J. Milton Griscom, Robert Kim- 
brough, Edward J. Klopp, A. D. Kurtz, Benjamin 
Lipshutz, Clifford Lull, P. A. McCarthy, J. J. A. 
McMullin, George M. Marshall, George H. 


Meeker, William E. Parke, William N. Parkinson, 
Ross V. Patterson, William Pepper, William 
Pierson, Warren Reese, Desiderio Roman, 
Thomas J. Ryan, William Sheehan, Calvin 
Smyth, John Speese, Margaret Sturgis, William 
B. Swartley, Roscoe Teahan, T. Turner Thomas, 
Martha Tracy, Stephen E. Tracy, Frank White. 


HEADQUARTERS 


Clinical Congress headquarters will be estab- 
lished at the Bellevue-Stratford Hotel, corner of 
Broad and Walnut Streets. All of the large rooms 
on the first floor, including the grand ballroom 
which will be used for the evening scientific meet- 
ings, the hospital conference on Monday, the 
annual meeting and other large gatherings, to- 
gether with several of the large rooms on the roof 
and the Stratford room on the main floor, hive 
been reserved for the use of the Congress, and w’il| 
be utilized for scientific meetings, conferences, 
film exhibitions, registration and ticket bureaus, 
bulletin boards, executive offices, scientific and 
technical exhibitions, etc. 

Space has been reserved in the Stratford Room 
on the main floor, the Clover and Red Rooms and 
other large rooms on the first floor, for the Techii- 
cal Exhibition in which will be represented the 
leading manufacturers of surgical instruments, 
X-ray apparatus, operating lights, hospital ap- 
paratus of all kinds, pharmaceuticals, publishers 
of medical books, etc. 

EVENING MEETINGS 

In the following pages will be found the con- 
plete programs for the five evening sessions «s 
arranged by the Executive Committee. All of 
these meetings will be held in the ballroom of the 
Bellevue-Stratford Hotel. At the Presideniial 
Meeting on Monday evening, following the intro- 
duction of distinguished guests from abroad, the 
retiring president, Major-General Merritte W. 
Ireland, Washington, will give a brief address and 
introduce the president-elect, Dr. C. Jeff Miller, 
of New Orleans. Mr. George Grey Turner, 
Newcastle-upon-Tyne, England, professor of sur- 
gery in the University of Durham and Hunter!an 
professor of the Royal College of Surgeons o/ 
England, will deliver the Murphy oration in 
surgery that evening. 

Dr. George W. Crile, of Cleveland, will delive 
the Fellowship address at the annual Convocat 
of the College on Friday evening, at which t 
the 1930 class of candidates for Fellowship in 1 1¢ 
College will be received. 

Dr. Dallas B. Phemister, professor of surgery 
at the University of Chicago, will deliver 
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annual oration on fractures on Wednesday 
evening. 


CANCER CONFERENCE AND SYMPOSIUM 


A round table conference under the auspices of 
the Committee on the Treatment of Malignant 
Diseases, with Burton J. Lee, M.D., New York, 
presiding, to be held in the ballroom at 9:30 on 
Thursday morning, will deal with the subject of 
cancer clinics, cancer hospitals and cancer insti- 
tutes, for the discussion of plans for the organiza- 
tion and administration of such institutions. 
Members of the Committee will present methods 
recommended by the Committee for securing 
more widespread efficient care for cancer patients. 
Representatives of existing and proposed cancer 
clinics of various types will be given an opportu- 
nity to present questions on the administration 
and professional conduct of such clinics. 

Cancer Hospitals. James Ewrnc, M.D., New York, and 
Burton T. Smpson, M.D., Buffalo. 

Discussion by Rupert H. Fike, M.D., Atlanta, and 
ERNEST M. DaLanp, M.D., Boston. 

Cancer Clinics in General Hospitals. RoBert B. GREEN- 
oucH, M.D., Boston, and Joun T. Morton, M.D., 
Rochester, N. Y. 
Discussion by 
Scranton. 

Diagnostic Cancer Clinics. HERBERT R. CHARLTON, M.D., 
Bronxville, N. Y., and OWEN H. WANGENSTEEN, 
M.D., Minneapolis. 

Discussion by HERBERT L. LomBArRD, M.D., Boston. 


JONATHAN WAINWRIGHT, M.D., 


In the afternoon following the annual meeting 
and under the auspices of the same Committee, a 
symposium on cancer will be presented, the 
program for which follows: 


Report of the Committee on the Treatment of Malignant 
Diseases. ROBERT B. GREENOUGH, M.D., Boston, 
Chairman. 

Eleven Years’ Experience with the Radium Treatment of 
Carcinoma of Cervix Uteri at the Woman’s Hospital. 
GEORGE GRAY Warp, M.D., New York. 

Some Phases of Rectal Cancer. WILLIAM ERNEST MILES, 
F.R.C.S., London, England. 

Epiphyseal Chondromatous Tumors of the Upper End of 
the Humerus. ERNEst AMory CopMAN, M.D., Boston. 

Muscle Involvement in Breast Cancer; Its Relation to the 
Question of Treating Primary Operative Cases by 
Radiation. JONATHAN WAINWRIGHT, M.D., Scranton. 


Preparations are being made at some of the 
Philadelphia hospitals where cancer clinics are 


being conducted for demonstrations and dry 
clinics dealing with aspects of the cancer problem. 


CONFERENCE ON ELECTRO-SURGERY 


The value of electro-surgery as an adjunct 
to the armamentarium of the surgeon is the sub- 
ject of a co-operative clinical investigation that is 
being carried on throughout the country under 
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the Department of Clinical Research of the 
College. A symposium on this subject will be held 
on Wednesday afternoon, in the ballroom, be- 
ginning at 4 o’clock, when the evolution of electro- 
surgery will be discussed and practical experiences 
by surgeons representing the surgical specialties 
will be presented. Modern advances in the know]l- 
edge of electricity have made possible this addi- 
tion to surgical equipment. The program follows: 


Outstanding Features in the Development of Electro- 
Surgery. Howarp A. Ketty, M.D., Baltimore. 
Radiofrequency in Electro-Surgery. N. H. Lowry, M.D.., 
Chicago. 

The Electro-Surgical Unit as an Aid to the Neurosurgeon. 
ERNEST Sacus, M.D., St. Louis. 

The Electro-Surgical Unit as an Aid in General Surgery. 
Howarp LILLIENTHAL, M.D., New York, and Oscar 
EK. NADEAu, M.D., Chicago. 

Electro-Surgery in Diseases of the Thyroid. 
TINKER, M.D., Ithaca, N. Y. 

Electro-Surgery in Diseases of the Genito-Urinary System. 
Epwarb L. Keyes, M.D., New York. 

Tensile Strength of Wounds. Joun D. Etuis, M.D., 
Chicago. 

Electro-Surgery in the Treatment of Malignant Diseases. 
ARTHUR CARROLL Scott, M.D., Temple, Texas. 
Some Phases of Electro-Surgery; Discussion from the 
F.xperimental Standpoint. H. F. Prerce, M.D., and 

A. L. MacLean, M.D., Baltimore. 


MARTIN B. 


CONFERENCE ON TRAUMATIC SURGERY 


A conference on traumatic surgery has been ar- 
ranged for Friday, with sessions both morning 
and afternoon, at which leaders in industry, edu- 
cation and labor, together with the representa- 
tives of indemnity companies, surgeons and hos- 
pital administrators, will discuss various phases 
of this activity of the College. The program for 
the conference includes the following: 


Report on the Work of the Committee on Traumatic Sur- 
gery in Recent Years, Its Present and Future Activi- 


ties. FREpDERIC A. BesLtey, M.D., Waukegan, IIL., 
Chairman. 

Injuries to the Shoulder Joint. ERNest Amory CopMaAn, 
M.D., Boston. 

Treatment of Injuries of the Knee Joint. 
CAMPBELL, M.D., Memphis, Tenn. 
Treatment of Fractures by Skeletal Traction. Samuet R. 

CUNNINGHAM, M.D., Oklahoma City, Okla. 

Injuries of the Head. GrorGEe W. Swirt, M.D., Seattle, 
Wash. 

Workmen’s Compensation Laws in Canada. FREDERICK J. 
Tees, M.D., Montreal. 

Application of the Compensation Act in the State of New 
York. LinpsAy RoGers, New York. 

Discussion of the Automobile Accident Situation in Rela- 
tion to Payment for Hospital Care. Emit FRANKEL, 
Director of Research, New Jersey Department of In- 
stitutions and Agencies, Trenton, N. J 

Physical Therapy in Fractures of Both Bones of the Leg. 
Joun S. Coutter, M.D., Chicago. 

The Immediate Care of Injuries of the Hand. Sumner L. 
Kocu, M.D., Chicago. 


Wiis C. 
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HOSPITAL STANDARDIZATION CONFERENCE 


The thirteenth annual hospital standardization 
conference opens at 9:30 o’clock on Monday 
morning, October 13, in the ballroom of the 
Bellevue-Stratford Hotel. An interesting program 
of papers, round table conferences, and practical 
demonstrations that deal with the problems 
related to the hospital standardization program 
of the College and to hospital efficiency in general 
has been prepared. All persons interested in the 
hospital field are invited to attend this conference. 


Monday, 9:30-12:00 

Opening Address. MAjor-GENERAL MERRITTE W. IRELAND, 
Washington; President, American College of Surgeons. 

Presentation of the Thirteenth Annual Report of Hospital 
Standardization. FRANKLIN H. Martin, M.D., 
Chicago; Director-General, American College of 
Surgeons. 

Our Responsibility as Fellows of the College in Furthering 
the Hospital Standardization Movement. C. Jerr 
Miter, M.D., New Orleans; President-Elect, Ameri- 
can College of Surgeons. 

What the Hospital Standardization Movement Means to 
the Present Day Practice of Medicine. GEorcE W. 
CriLe, M.D., Cleveland; Director, Cleveland Clinic. 

My Conception of an Ideal Hospital. Rev. ALPHONSE M. 
ScuwiTatta, St. Louis; Dean, St. Louis University 
School of Medicine; President, Catholic Hospital 
Association. 

Is Standardization of Hospital Surgical Procedures Possi- 
ble? JoserpH C. Doane, M.D., Philadelphia; Direc- 
tor, Jewish Hospital. 

The Liaison Committee—a Means of Promoting Co-opera- 
tion Between the Medical Staff and the Hospital Man- 
agement. J. GARLAND SHERRILL, M.D., Louisville; 
Visiting Surgeon, Louisville Public, Jewish, and St. 
Mary and St. Elizabeth Hospitals. 

Discussion by WALTER W. CutpMAN, M.D., Montreal; 
Emeritus Professor of Gynecology and Obstetrics, 
McGill University Faculty of Medicine. 


Monday, 2:00-5:00 

FRANK D. Jenntncs, M.D., Brooklyn; Clinical Professor 
of Surgery, Long Island College Hospital; Surgeon, 
St. Catherine’s Hospital; presiding. 

A Study of Acute Appendicitis at St. Catherine’s and 
Greenpoint Hospitals, Brooklyn, from 1919 to 1929 
inclusive, for the Purpose of Evaluating the Benefit of 
Staff Conferences. Josepu S. BALDWIN, M.D., 
Attending Surgeon, Greenpoint and Holy Family 
Hospitals; Harry FetpMaANn, M.D., Associate Sur- 
geon, Greenpoint Hospital; Joun A. McCase, M.D., 
Assistant Surgeon, Greenpoint and St. Catherine’s 
Hospitals; Josepa L. Pretrer, M.D., Assistant 
Surgeon, St. Catherine’s Hospital; WALTER J. O’Con- 
NELL, M.D., Assistant Surgeon, St. Catherine’s Hos- 
pital. 

Co-ordination and Integration of the Gynecological- 
Obstetrical Service in a General Hospital. CHARLES 
A. Goroon, M.D., Brooklyn; Clinical Professor of 
Obstetrics and Gynecology, Long Island College 

Hospital; Attending Obstetrician and Gynecologist, 

Greenpoint and St. Catherine’s Hospitals. 
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A Plan for the Organization and Control of the Courte asy 
Staff in a General Hospital. Joun M. Scannett, 
M.D., Jamaica, N. Y.; Attending Surgeon, St. Cath- 
erine’s Hospital, Brooklyn; Attending Surgeon, Mary 
Immaculate Hospital, Jamaica. 

Problems of the Rural Surgeon and Their Solution. Jouy 
B. McKenzig, M.D., Loggieville, N. B.; Surgeon 
Hotel Dieu, Chatham. 

Is the Private Patient Getting a Square Deal? Jou | 
Jennincs, M.D., Brooklyn; Surgeon-in-Chief, Cum 
berland Hospital; Surgeon, Brooklyn and St. Peier’s 
Hospitals. 

Discussion by H. L. Foss, M.D., Danville, Penn.; Sur 
geon-in-Chief, George F. Geisinger Memorial Hos) ital 


Tuesday, 9: 30-12: 30 

Pattie H. Kreuscuer, M.D., Chicago; Professor of 
Clinical Orthopedic Surgery, Loyola University Sc )oo! 
of Medicine; presiding. 

Important Basic Considerations in Maintaining an Ade 
quate X-ray Service in Various Sized Hospitals. 
Evwarp S. Bratne, M.D., Chicago; Radiolovist 
Wesley Memorial Hospital. 

Autopsies, Their Value and Certain Factors that Wil! In 
fluence Their Increase. B. HENRY Mason, \1D., 
Waterbury, Conn.; Superintendent, Waterbury || 
pital. 

Absorption of Special Charges in Hospitals (illustra 
LAWRENCE C. Austin, Milwaukee; Superintendent 
Mount Sinai Hospital. 

The Hospital’s Teaching Responsibility. Joun FE. kay 
som, Baltimore; Assistant Director, Johns Hoy kins 
Hospital. 

Discussion by W. P. Morritt, M.D., Portland, Maine; 
Superintendent, Maine General Hospital. 


Tuesday, 2:00-5:00 


Round Table Conference—Functions, Relationships, and 
Responsibilities of the Board of Trustees, Medical 
Staff, and Superintendent. Conducted by C. W. 
Muncer, M.D., Valhalla, N. Y.; Director, W 
chester County Department of Hospitals. 

The Relative Functions of Trustees, Medical Staffs, and 
Administrators. E. M. BLuEsToNE, M.D., New Yor! 
Director, Montefiore Hospital. 

Discussion opened by T. D. Stoan, M.D., New York; 
Superintendent, New York Post-Graduate Medical 
School and Hospital. 

The Responsibility of the Medical Staff in and to the 
Administration of the Hospital. JosepH TENoryr, 
M.D., Brooklyn; Attending Surgeon, Caledonian 
Hospital. 

Discussion opened by PAut KELLER, M.D., New.rk; 
Director, Beth Israel Hospital. 

The Réle of the Department of Nursing in the Promotion 
of the Medical and Administrative Aims of the 
Hospital. MaArtAN RotrMANN, R.N., New \ 
Director of Nursing, Department of Hospitals. 
Discussion opened by EvizABETH A. GREENER, R.\., 
New York; Director of Nursing, Mount Sinai Hospital 

Social Service as an Aid to the Administrator and the 
Attending Staff. Etsa Butter Grove, New \ 
Teachers College, Columbia University. 

Discussion opened by LENA R. WATERS, Philadelp!::a; 

University Hospital. 
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Wednesday, 9: 30-12: 30 

R. C. Buerk1, M.D., Madison, Wis.; Superintendent 
State of Wisconsin General Hospital; presiding. 

Organization of the Record Department (illustrated). 
Paut H. Ferster, Minneapolis; Superintendent, 
University Hospitals. 

Centralization of Medical Statistics in the Record Depart- 
ment. Mary H. Newton, R.N., Pittsburgh; Medical 
Statistician, Pittsburgh Homeopathic Hospital. 

Role of the Student Nurse in the Clinical Record. Mary 
\[eRRILL, Williamsport; Student Nurse, School of 
Nursing, Williamsport Hospital. 

Case Records and Staff Conferences. Irvin D. MErzcGeEr, 
M.D., Pittsburgh; President, Pennsylvania State 
Board of Medical Education and Licensure. 
Discussion by JosepH TurNER, M.D., New York; Di- 
rector, Mount Sinai Hospital. 

Wednesday, 2:00-5:00 

Round Table Conference—Medical and Hospital Econom- 
ics. Conducted by RosBert JoLty, Houston, Texas; 
Superintendent, Baptist Hospital. Educating the 
Public; Costs versus Value of Medical and Hospital 
Services; Medical and Hospital Economics in relation 
to planning and construction, management, scientific 
departments (clinical laboratory, X-ray and physical 
therapy), medical services; Standardization of Equip- 
ment and Supplies; and other practical problems. 

Those attending the hospital conference are 
invited to attend a round table conference on the 
subject of cancer clinics, cancer hospitals and 
cancer institutes, Thursday morning and a con- 
ference on traumatic surgery on Friday morning. 

The afternoons of those two days will be devoted 

to visits to the Philadelphia hospitals with demon- 

strations on hospital equipment, construction, 
management, etc. 


REDUCED RAILWAY FARES 


The railways of the United States and Canada 
have authorized reduced fares on account of the 
Philadelphia session of the Clinical Congress so 
that the total fare for the round trip will be one 
and one-half the ordinary first-class one-way fare. 
To take advantage of the reduced rates it is 
necessary to pay the full one-way fare to Phila- 
delphia, procuring from the ticket agent when 
purchasing ticket, a “convention certificate,” 
which certificate is to be deposited at head- 
quarters for the signature of the general manager 
of the Clinical Congress and the visé of a special 
agent of the railways. Upon presentation of a 
viséd certificate to the ticket agent in Philadel- 
phia not later than October 21st a ticket for the 
return journey by the same route as traveled to 
Philadelphia may be purchased at one-half the 
one-way fare. 
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In the eastern, central and southern states and 
eastern provinces of Canada tickets may be 
purchased between October oth and 15th; in 
other sections of the United States and Canada 
at somewhat earlier dates. The return journey 
from Philadelphia must be begun not later than 
October 21st. 

The reduction in fares does not apply to Pull- 
man fares, nor to extra fares charged for passage 
on certain trains. Local railroad ticket agents 
will supply detailed information with regard to 
dates of sale, rates, routes, etc. Stop-overs on 
both the going and return journeys may be had 
within certain limits. 

Full fare must be paid from starting point to 
Philadelphia, and it is essential that a “conven- 
tion certificate’? be obtained from the agent from 
whom the ticket is purchased. These certificates 
are to be signed by the general manager of the 
Clinical Congress and viséd by a special railroad 
agent in Philadelphia during the meeting. No 
reduction in railroad fares can be secured except 
in compliance with the regulations outlined and 
within the dates specified. It is important to 
note that the return trip must be made by the 
same route as that used to Philadelphia and that 
the certificate must be deposited at headquarters 
during the meeting and return ticket purchased 
and used not later than October 2st. 


SPECIAL TRAIN FROM CHICAGO 


For the convenience of men living in the central 
and western states who will attend the Congress 
in Philadelphia, the Pennsylvania Railroad will 
undertake to provide a special train leaving Chi- 
cago at 1:45 p.m. on Sunday, October 12th, ar- 
riving in Philadelphia at 8:45 a.m. on Monday, 
October 13th. This special train will duplicate 
the equipment and schedule of the famous Broad- 
way Limited, and will include standard Pullman 
sleeping, compartment, club, observation and din- 
ing cars. No extra fare will be charged for passage 
on this special train. 

Members are urged to make their reservations 
for the special train at the earliest possible date 
through their local ticket agents or by direct 
application to Mr. R. C. Caldwell, Division Pas- 
senger Agent, Pennsylvania Railroad, 33 North 


LaSalle Street, Chicago. The proposed arrange- 
ment is contingent upon reservations for such 
special train being made by the minimum num- 
ber required by the Interstate Commerce Com- 
mission rules. 








SURGERY, GYNECOLOGY AND OBSTETRICS 


PROGRAM FOR EVENING MEETINGS 


GRAND BALLROOM, THE BELLEVUE-STRATFORD 


Presidential Meeting—Monday, 8:15 P.M. 


Address of Welcome: ELpripceE L. Extason, M.D., Philadelphia, Chairman of Committee on Arrangements, 


Address of Retiring President: Military Obligations of the Medical Profession. Major GENERAL MERRI TE 
W. IRELAND, Washington. 


Introduction of Foreign Guests. 

Inaugural Address: The Humanities of Medicine. C. Jerr MILLER, M.D., New Orleans. 

The John B. Murphy Oration in Surgery: Ideals and the Art of Surgery. PROFESSOR GEORGE (Grry 
TURNER, Newcastle-upon-Tyne, England. 


Tuesday, 8:15 P.M. 


Symposium: Urologic Surgery—Surgery of the Kidneys, Bladder and Ureters 
HENRY WapDE, C.M.G., D.S.O., F.R.C.S., Edinburgh, Scotland: The Treatment of Malignant Discase 
of the Urinary Bladder. 
Wituram E. Lower, M.D., Cleveland: Diverticula of the Urinary Bladder. 
Francis R. HAGNER, M.D., Washington: Operation for Sterility. 
Davin W. MacKenzir, M.D., Montreal: Tumors of the Testis. 


WILLIAM Ernest Mites, F.R.C.S., London, England: Pathology of the Spread of Cancer of the Recium 
and Its Bearing upon Its Surgical Treatment. 


Wednesday, 8:15 P.M. 


Symposium: Plastic Surgery—Treatment of Burns, Injuries, Contractures, and Congenital Deformities. 
PROFESSOR OTFRIED FOERSTER, Breslau, Germany: Surgical Treatment of Neurogenic Contractures. 
SuMNER L. Kocu, M.D., Chicago: Contractures of the Hand. 


Datvas B. PHemister, M.D., Chicago: Fracture Oration—Splint-Grafts in the Treatment of Delayed 
Union and Non-Union of Fractures. 


Thursday, 8:15 P.M. 
Symposium: Thoracic Surgery 
AmBrosE L. Lockwoop, M.D., Toronto: Fundamental Principles in the Treatment of Acute Empyema. 
GeEorGE J. HEUER, M.D., Cincinnati: Etiology and Treatment of Pulmonary Abscess. 


Stuart W. Harrincton, M.D., Rochester, Minnesota: Surgical Treatment of Tumors of the Lung 
and Mediastinum. 


Cart A. Hepsiom, M.D., Chicago: Diagnosis and Treatment of Bronchiectasis. 
Discussion by ALTON OcHSNER, M.D., New Orleans; GEorGE P. MuLLER, M.D., PHILADELPHIA. 


Experiments in Efforts to Transfer Monkey Malaria to Man. Herperrt C.Crark, M.D., Director, Gorgas 
Memorial Laboratory, Panama. 


Convocation—Friday, 8:15 P.M. 


Invocation: REVEREND Doctor FLoyp W. Tomkins, Philadelphia. 

Conferring of Honorary Fellowships. 

Presentation of Candidates for Fellowship, Class of 1930. 

Presidential Address: The Doctors of Fiction. C. Jerr MILtter, M.D., New Orleans. 


Fellowship Address: GrorcE W. CriLe, M.D., Cleveland: Obligations of the American College of Sur- 
geons to Medicine and to the Public. 
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PRELIMINARY CLINICAL PROGRAM 


GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, UROLOGY, ORTHOPEDICS, 
PROCTOLOGY, SURGICAL PATHOLOGY, ETC. 


UNIVERSITY HOSPITAL 


Tuesday 

CuArces C, Norris, C. A. BEHNEY and D. P. MurpHy—o. 
Gynecological operations and demonstration of cases. 

GrorGE P. Mutier, R. H. Overnort and L. A. RADE- 
MAKER—g. Surgical clinic, abdominal cases. 

EpaunpD B. Preer and staff—g. Obstetrical operations. 

C. H. Frazier and F. C. Grant—g. Neurosurgical clinic. 

G\BRIEL TUCKER—g. Bronchoscopy. 

Giorce P. Mutier, R. H. OverRHOLtT and L. A. RADE- 
MAKER—2. Dry clinic: Special tests used in the study 
of vascular disturbances; opaque solutions available 
in the roentgenological study of surgical patients; 
factors in the production of chills following intravenous 
infusions; intraperitoneal and intrapleural pressure 
relationships; the course of events in acute appendi- 
citis. 

I. S. Ravpin—2. Gall bladder surgery, operations and 
demonstration of cases. 

C. H. Frazrer and F. C. Grant—z2:30. Neuresurgical 
clinic, demonstration of interesting cases. 


Wednesday 

Cartes C, Norris and staff—9. Gynecological operations 
and demonstration of cases. 

EF. L. Ettason and staff—9. General surgical clinic. 

F. C. GRANT—g. Neurosurgical clinic. 

A. Bruce Grit and staff—2. Orthopedic surgery, dry 
clinic with demonstration of end results. 

ALEXANDER RANDALL and staff—2. Urological operations 
and demonstration of cases. 


Thursday 

C. H. Frazrer and F. C. Grant—g. Neurosurgical opera- 
tions. 

GrorcE P. Mutter, R. H. Overnort and L. A. RADE- 
MAKER—9. Surgical clinic, thoracic cases, operations 
and demonstration of cases. 

Epmunp B. Prrer and staff—g. Obstetrical operations. 

FLoyp E. KEENE and staff—g. Gynecological operations. 

GrorGE P. Mutter, R. H. Overnort and L. A. RADE- 
MAKER—2. Dry clinic: Results in the surgical treat- 
ment of lung abscess; methods of treating empyema; 
presentation of “follow-up” chest cases of lung abscess, 
bronchiectasis, chronic empyema and pulmonary 
tuberculosis. 

A. Bruce Git and staff—2. 


Orthopedic operations. 
B, J. ALPERS—2:30. 


Neuropathological conference. 
Friday 

C. H. Frazrer—g. Neurosurgical clinic. 

GABRIEL TucKER—g. Bronchoscopy. 

FLoyp E. KEENE and staff—g. Gynecological operations. 

Epmunp B. PrreErR—g. Obstetrical operations. 

E. L. EL1Ason and staff—g. Fracture clinic. 

L. K. FeErcusoN—1:30. Treatment of varicose veins by 
injection method. 


GERMANTOWN HOSPITAL 


} Wednesday 
WittrAm B. SwartLEY—ro. General surgery. 
: Friday 
Witttam B. SwARTLEY—r1o. General surgery. 


LANKENAU HOSPITAL 


Monday 
Joun B. DeAveR—12. General surgical clinic. 
WitirAm MacKinney—3. Cystoscopy. 


Tuesday 
STANLEY REIMANN and staff—g9. Exhibit of pathological 
specimens and demonstration of laboratory tests. 
Dr. HAaMMETT—9. Chemistry of cell division. 
EvizABETH McNett—g. Exhibition of drawings of 
pathological specimens. 
ANNIE JASTROW—11. Exhibition of follow-up service. 
ROBERT SHOEMAKER—11. X-ray demonstration. 


Wednesday 
STANLEY REIMANN and staffi—g. Exhibit of pathological 
specimens and demonstration of laboratory tests. 
Dr. HamMMett—g. Chemistry of cell division. 
EvizABETH McNett—9. Exhibition of drawings of 
pathological specimens. 
CoLtsBy ENGEL—g. Injection treatment of varicose veins. 
STANLEY REIMANN and BENJAMIN GRUSKIN—1I0. Dem- 
onstration of a serological test for the presence or 
absence of cancer. 
ANNIE JASTROW—11. Exhibition of follow-up service. 
ROBERT SHOEMAKER—1I1I. X-ray demonstration. 
Joun B. DEAVER—12. General surgical clinic. 


Thursday 

STANLEY REIMANN and staff—g. Exhibit of pathological 
specimens and demonstration of laboratory tests. 

Dr. HAMMETT—g. Chemistry of cell division. 

ELizABETH McNett—g. Exhibition of drawings of patho- 
logical specimens. 

STANLEY REIMANN and BENJAMIN GRUSKIN—10. Dem- 
onstration of a serological test for the presence or 
absence of cancer. 

ANNIE JASTROW—11. Exhibition of follow-up service. 

ROBERT SHOEMAKER—11. X-ray demonstration. 

Joun B. DEAVER—12. General surgical clinic. 


at 





Friday 
CotBy ENGEL—g. Injection treatment of varicose veins. 
STANLEY REIMANN and staff—g. Exhibit of pathological 

specimens and demonstration of laboratory tests. 
Dr. HAmMMETT—g. Chemistry of cell division. 
ELizABETH McNett—g. Exhibition of drawings of patho- 

logical specimens. 
ANNIE JAstTROW—11. Exhibition of follow-up service. 
ROBERT SHOEMAKER—1II. X-ray demonstration. 
WILLIAM MacKInney—3. Cystoscopy. 

U. S. NAVAL HOSPITAL 
Tuesday 
Joseru J. A. McMuLiin—g. Surgical operations. 
Wednesday 
JoserH J. A. McMuLLIn—g. Surgical operations. 
Thursday 
JoserH J. A. McMuLLIn—g. Surgical operations. 
Friday 

Josep J. A. McMuLLIN and M. E. Aston—2. Discussion 

of tuberculosis of the coecum; Banti’s disease; tuber- 
culosis of the kidney; hypernephroma. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


TEMPLE UNIVERSITY HOSPITAL 


Monday 


WititAM A. STEEL—1. Surgical operations. 

W. Hersey Toomas—3. Genito-urinary surgery. 

TEMPLE Fay—3. Encephalography. 

W. Epwarp CHAMBERLAIN—3. Surgical radiological con- 
ference. 

Tuesday 

Treme_e Fay—g. Neurosurgical clinic, brain tumors. 

W. Wayne Baxscock—r1o. General surgical operations. 

FRANK C. Hammonp, H. A. Duncan and C. S. MILtteEr— 
11. Operative gynecology. 

Harry Hupson—1. Orthopedic surgery. 

TempLe Fay—3. Management of traumatic injuries to 
the brain. 

W. Epwarp CHAMBERLAIN—3. 
ference. 

FRANK W. KONZELMANN—3. 
ference. 


Surgical radiological con- 
Surgical pathological con- 


Wedne sday 


WitirAm N. Parkryson and W. Emory 
General surgical operations. 

TemMpLe Fay—o. Neurosurgical clinic, spinal cord tumor 
cases. 

W. Wayne Bascock—1o. General surgical operations. 

Louts CoHEN—10. Artificial pneumothorax on ambulant 
patients. 

FRANK C. Hammonp, H. A. Duncan and C. S. MILLER— 
12. Operative gynecology. 

Witiram A. Steet—r1. General surgical operations. 

TeMPLe Fay and NATHANIEL WINKELMAN—3. Atypical 
neuralgia and trigeminal neuralgia. 

H. Z. HipsuMan—3. Rectal surgery. 

W. Epwarp CHAMBERLAIN-—3. Surgical radiological con- 
ference. 


BURNETT—g. 


Thursday 

TempLe Fay—g. Neurosurgical clinic, cerebellar tumor 
cases. 

W. Wayne Bascock—1o. General surgical operations. 

FRANK C. Hamoonp, H. A. Duncan and C. S$. MitLEr— 
12. Operative gynecology. 

Wituram A. SteeL—12. Buerger’s clinic, operative and 
ambulant cases. 

JessE ARNOLD—1. Obstetrics. 

TEMPLE Fay—3. Neurosurgical clinic, cerebral hydration 
states in eclampsia and uremia and acute toxic con- 
dition. 

W. Epwarp CHAMBERLAIN—3. 
ference. 

FRANK W. KONZELMANN—3. 
ference. 


Surgical radiological con- 
Surgical pathological con- 


Friday 


T. M. Astiey, J. H. Frick and J. N. Coomps—g. General 
surgical operations. 

Temple Fay—o. Neurosurgical clinic, gangliectomy or 
sympathectomy. 

W. Wayne Bascock—1o. General surgical operations. 

Louts CouEN—10. Artificial pneumothorax on ambulant 
patients. 

FRANK S. Hammonp, H. A. DuncAN and C. S. MILLER— 
12. Operative gynecology. 

Wiiiram A. STEEL—1. Operative surgery. 

W. Hersey THomas—3. Genito-urinary operations. 

TEMPLE FAY—3. Neurosurgical clinic. 

W. Epwarp CHAMBERLAIN—3. Surgical radiological con- 
ference. 


GRADUATE HOSPITAL 
Monday 
WALTER G. ELMER—12:30. Orthopedic operations. 
GeEorRGE E, PFAHLER—2. Dry clinic: Radiation and d 
nosis of malignant diseases. 
GEORGE M. Prersot—2. Ward rounds, cardiorenal c: 
OrtANDO H. Petty—4. Ward rounds, diabetic cases 
B. C. Hrrst—s5. Diagnostic gynecological clinic. 
Tuesday 
General surgical operations. 
Dry clinic: Diagnosis of gas 


WALTER E. LEE—g. 

H. L. Bockus—o. 
intestinal disease. 

WittrAm R. NIcHOLsoN—g. 
clinic. 

DeForest P. WILLARD—10:30. Operative orthopedi: 

B. C, Hrrst—11. Operative gynecology. 

Writram H. Mackrnney—2. Genito-urinary surger 

OrtANDO H. Petty—4. Ward rounds, diabetic cases 


Diagnostic gynecolo 


Wednesday 
Wittram R. NicHoLtson—g. Operative gynecology. 
Joun H. Jopson—g. General surgical operations. 
J. K. JAarre—g. Cystoscopic clinic. 
WALTER G. ELtmer—12. Orthopedic operations. 
WittrAm H. Mackinney—2. Genito-urinary surger: 
H. L. Bockus—z2. Ward rounds, gastro-intestinal diagn 
EuGeNne A. CAsE—z2. Surgical pathology, laboratory 
play of gross and microscopic sections. 
GeorcE M. Prersot—z2. Ward rounds, cardiorenal ca 
Georce E, PrAHLER—2. Radiation and diagnosis 
malignant diseases. 
ORLANDO H. Pettry—-4. Ward rounds, diabetic cases 


Thursday 
CottreR F. Martin and W. Oaktey HERMANC! 
Surgery of rectal infections. 
GABRIEL TuCKER—g. Bronchoscopy. 
B. C. Hirst—11. Operative gynecological clinic. 
EuGENE A. CASE—2. Surgical pathology, laboratory 
play of gross and microscopic sections. 
Ortanno H. Perry—4. Ward rounds, diabetic cases 
GeorceE M. Boyp—s5. Diagnostic gynecological clinic 


Friday 

J. B. Carnett—g. General surgical operations. 
RosBert H. Ivy—g. Oral and plastic surgery. 
GeorGE M. Boyp—11. Operative gynecological clinic 
WitiiAm H. Mackinnrey—z2. Genito-urinary surgery 
GEORGE M. Prersot—z2. Ward rounds, cardiorenal ca: 
GEORGE E. PFAHLER—2. Dry clinic: Radiation and di 

nosis of malignant diseases. 
Ortanno H. Petry—4. Ward rounds, diabetic cases 


METHODIST EPISCOPAL HOSPITAL 


Tuesday 
Damon B. PretrrER and Carvin M. Smytu, Jr. 
General surgical operations. 


Wednesday 
Joun C. Hirst and Leonarp HamBiocK—g. Operat 
gynecology and obstetrics. 
James H. Batpwin and WititAm R. Gitmour—g. G 
eral surgical operations. 


Thursday 


GEORGE SCHWARTZ—g. General surgical operations. 


Friday 
Damon B. PretrFER and Carvin M. Smytu, Jr. 
General surgical operations. 
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PRESBYTERIAN HOSPITAL 


Tuesday 


}. Hopce and H. P. BRown—g. General surgical opera- 
tions. 
;. Grttand T. E. OrR—2. Orthopedic operations. 


Wednesday 
}, PFEIFFER—g. General surgical operations. 
RopMAN—g. Dry clinic: Surgical management of 
cranial injuries; abnormal involution of the breast. 
Botue, J. C. Brrpsatt, F. G. Harrison, H. SAN- 
REE, H. T. Kettey, S. RAmtrez, and W. E. Up- 
cuuRcH—2. Dry clinic: Urological conditions in 
children; vesical neck obstruction; end results in the 
treatment of carcinoma of the bladder and prostate; 
pre- and postoperative management of prostatic 
hypertrophy patients with diabetes; hematuria; tor- 
sion of the testicle; Cantwell-Young operation for 
epispadias; present status of the disposition of the 
ureters in indicated cases, exhibition of patient having 
had bilateral nephrostomy performed 15 years pre- 
vious. 

Thursday 

J. H. Jorpson and W. E. Crrrtstire—g. 
operations. 

J. H. Girvin, G. M. Laws, J. P. Lewis and D. RreGet—z2. 
Dry clinic: Treatment of myoma of uterus by opera- 
tion, radium and X-ray; value of pre-operative cardio- 
vascular study; diathermy in gynecology; end results 
in treatment of prolapse of uterus; ureteral lesions, re- 
duplication, stricture, calculi; exhibition of patho- 
logical material; lipectomy. 


General surgical 


Friday 
J. Speese, F. A. Borue, J. F. ScHevt and G. C. Grirritu 
—g. Dry clinic: End results in surgery on diabetic 
patients; end results in ileocoecal obstructive lesions; 
end results in fractures of lower extremities treated 
by skeletal traction; pre- and postoperative manage- 
ment of goiters; electrocardiographic studies in goiter 
cases; demonstration of closed method in treatment 
of empyema; exhibition of cases of endoaneurysmor- 
rhaphy, Kocher’s tumor of the thyroid; carcinoma of 
thyroid; gangrene of leg treated by lumbar sym- 

pathectomy; fracture cases. 


ST. AGNES HOSPITAL 
Monday 
Witpur Hares and F. Micett—2. Urological clinic. 


Tuesday 
E. C. MurpHy—g. General surgical clinic. 
LeoNARD AVERETT—10. Gynecological clinic. 
Wednesday 


J. W. BransrreLpD—9g. General surgical clinic. 
G. M. Dorrance—2. General surgery and cleft palate 
clinic. 
Witpur Hatnes—2. Urological surgery. 
Thursday 
J. F. X. Jones—g. General surgical clinic. 


Joun A. McGirnn—10. Gynecological clinic. 
W. W. Van DotsEN—11. Obstetrical clinic. 


Friday 
G, M. Dorrance—g. General surgical clinic. 
Witpur Hares and F. Micet1—2. Urological clinic. 


COOPER HOSPITAL 
(Camden) 


Tuesday 
. M. Mecray, A. S. Ross, F. W. SHarer, and I. E. 
DrIBERT—g. General surgical operations. 
T. B. Lee, A. B. Davis, and G. F. West—g. Operative 
gynecology and obstetrics. 
E. Derpert and R. S. GAmMon—1o. Fracture clinic. 
Wednesday 
. M. Mecray, A. S. Ross, F. W. SHarer, and I. E. 
Derpert—g. General surgical operations. 
. F. Buzsy—g. Operative orthopedics. 
A. H. Lippincott and D. F. BENTLEY—2z. 
erations. 
. M. Mecray, A. S. Ross, F. W. SHAFER, and I. E 
DerIBERT—2. End results in fracture cases. 
. F. Buzpy—3. Demonstration of orthopedic cast and 
end results. 


Urological op- 


Thursday 
. M. Mecray, A. S. Ross, F. W. SHarer, and I. E. 
DEIBERT—g. General surgical operations. 
T. B. Ler, A. B. Davis, and G. F. West—g. Operative 
gynecology and obstetrics. 
A. S. Ross—2. End results in industrial injuries (New 
Jersey State Clinic). 


Friday 
. M. Mecray, A. S. Ross, F. W. SHarer, and I. E. 
DEIBERT—g. General surgical operations. 
. F. BuzBy—g. Operative orthopedics. 
. E. Derpert and R. S. GAMoN—1o. Fracture clinic. 


MISERICORDIA HOSPITAL 


Tuesday 
. A. KeLty and B. R. BELTRAN—9. 
operations. 
", MoGAvero—1r. Pre- and postoperative care; discus- 
sion of technique; postoperative complications and 
their treatment. 


General surgical 


Wednesday 
G. P. Mutier and T. RyAN—g. General surgical opera- 
tions. 
Dr. Dovomerty—1r. Fractures of the femur; presenta- 
tion of Russell extension with revised apparatus; 
function of knee joint after healing of fracture. 


Thursday 
J. A. Ketty and B. R. BeLttTRAN—g. 
operations. 
J. A. SHARKEY and D. C. Getst—11. 
end results in operative fractures. 


General surgical 
Lo} 


Blood transfusion; 


Friday 
G. P. Mutter and T. RvAN—g. General surgical opera- 
tions. 
J. B. Carbone and E. J. GArvin—1r1. Method of con- 
ducting general surgical clinic and demonstration of 
patients. 


ST. CHRISTOPHER’S HOSPITAL 
Tuesday 


General surgery. 
Friday 
R. L. Joun—10. Orthopedics. 


Staffi—tro. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


HAHNEMANN HOSPITAL 
Monday 


H. P. LEopotp—z. Hernia clinic. 
D. B. JAmes and staff—2. Operative gynecology. 


Tuesday 


A. B. WEeBSTER—9. Fracture clinic. 
L. T. AsHcrart and staff—z2. Genito-urinary surgery. 
Wednesday 
L. T. AsHcrAFT and FRANK BENSON—g. Neoplasms of 
the genito-urinary tract. 
Joun E. JAMes and LEON CLEMMER—2. Obstetrical clinic, 


operations and demonstration of cases. 
H. L. Norturop—z2. General surgical clinic. 


Thursday 

J. DEAN ELLiotTT and WiLLtAm SyLvis—g. General surgi- 

cal clinic. 
D. B. James and Eart B. Craic—o. Operative gynecology. 
Joun A. Brooke and stafi—2. Dry clinic, orthopedic 

surgery. 

Friday 

H. L. Norturop and staff—g. General surgical clinic. 
FRANK BENSON—g. Indications for radium treatment. 


LUKE’S AND CHILDREN’S HOMEOPATHIC 
HOSPITAL 


at. 


Tuesday 


A. B. WeBsTeER—g. Surgical clinic. 
Warren C. Mercer and staffi—g. Obstetrical clinic. 


Wednesday 


HERBERT P. LEopoLp and staff—g. Surgical clinic. 
WitirAm C. HunsIcker and staff—g. Urological clinic. 


Thursday 

H. K. RoesstErR—g. Surgical clinic. 

RicHARD W. Larer, Joun A. Brooke and staff—o. 
Orthopedic clinic. 

James D. ScHorIeLp and staffi—o. 
the rectum. 

Weston D. Bayley and associates—2. 
symposium on injuries of the head. 

FRANK C. BENSON and staff—z2. Dry clinic: Indications 
and contra-indications for use of radium in myopathic 
hemorrhage. 

G. Morris GOLDEN and group—z. Dry clinic and sym- 
posium on pre- and postoperative problems of toxic 
goiter. 


Clinic on diseases of 


Neurosurgical 


STETSON HOSPITAL 
Monday 
Car_ F. KoeniG—1:30. Fracture clinic; X-ray demon- 
stration. 
Tuesday 
WittrAm T. ELtis and Joun A. BoGER—12. 
surgery. 


General 


Wednesday 
STEPHEN E. Tracy—8:30. Gynecology. 
Cart F. Koentc—1:30. Pyelography, uroselectan. 
Friday 
STEPHEN E. TrAcy—8:30. Gynecology. 
Cart F. KorentG—1:30. X-ray demonstration, 
therapy results. 


JEFFERSON HOSPITAL 


Tuesday 
P. Brooke BLanp and stafi—o. 
stetrics. 
J. TorRANCE RucH and staff—1o. Orthopedics. 
J. Cuatmers Da Costa and staff—11. General surgery 
Tuomas C, STELLWAGEN and staff—11. Genito-uriniry 
surgery. 
Joun H. GrBpon and staff—z. General surgery. 


Gynecology' and 0! 


Wednesday 
Brooke M. Anspacu and stafi—9. Gynecology. 
P. Brooke BLanp and staffi—g9. Gynecology and 
stetrics. 
Tuomas C, STELLWAGEN and staff—1r. 
surgery. 
J. Cuatmers Da Costa and staff—z2. General surgery 


Genito-uri 


Thursday 
P. Brooke BLAnp and stafi—o. 
stetrics. 
Tuomas C. STELLWAGEN and staff—1o. 
surgery. 
J. Cuatmers Da Costa and staff—11. General surg 
J. TorRANCE RucH and staffi—11. Orthopedic surger\ 
P. Brooke BLanp and staff—4. Obstetrics. 


Friday 
Brooke M. Anspacu and staff—g. Gynecology. 
P. Brooke BLAnp and staff—9. Gynecology and 
stetrics. 
Tuomas C, STELLWAGEN and staff—1r. 
surgery. 
Joun H. Grsson—r11. General surgery. 


Gynecology and 


Genito-uri' 


Genito-urii 


WOMAN’S MEDICAL COLLEGE HOSPITAL 


Tuesday 
Husiey R. OWEN—g. General surgery. 
Wednesday 
Marcaret C. Sturcis—g. Demonstration of the use 0! 
carbon dioxide tubal insufflation and uterosalpinyo- 
grams in the diagnosis of sterility. 
Thursday 
CATHARINE MACFARLANE—g. Gynecological clinic. 
Lina S. CocItt—z2. Obstetrical demonstration. 
Friday 
Joun S. RopMAN—g. General surgery. 


WOMAN’S SOUTHERN HOMEOPATHIC HOSPIT \1. 


Tuesday 


Joun Dean Extiott, T. C. GEARY and Tuomas Dove 
—g. General surgical clinic. 
Leon T. AsHcRAFT—2. Urological surgery. 


Wednesday 
Joun A. BRooKE—2. Orthopedic surgery. 


Thursday 
NATHANIEL F, LANE—2. Gynecological clinic. 
NEWLIN F. Paxson—z. Lipiodol study of fallopian tubvs. 
Friday 
WarrEN C. MERCER—2. Postnatal clinic. 
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PHILADELPHIA GENERAL HOSPITAL 


Monday 
Water E. EtMeEr—2. Orthopedic surgery. 


Tuesday 
M. P. WarmMuTH—g. General surgery. F 
FrinK C. HamMMonp—11. Gynecology and obstetrics. 
Wednesday 
J. T. RucH—g. Orthopedic surgery. 
HusLty OwEN—z2. General surgery. 
Thursday 
&. A. ScHuMANN—g. Gynecology and obstetrics. 
W. H. MacKinney—z2. Genito-urinary surgery. 
Friday 
Harvey RiGHTER—11. General surgery. 
Joun O. BoweR—2. General surgery. 


ST. MARY’S HOSPITAL 


Tuesday 
James A. Ketty—g. General surgery. 
WittrAM J. RYAN—g. General surgery. 
WitttaAm E, PARKE—1. Obstetrical clinic. 
Wednesday 
A. P. KEEGAN—g. General surgery. 
WittrAM Morrison—g. Gynecology. 
Thursday 
Henry K, SEELAUS—g. General surgery. 
JosepH TOLAND—g. Gynecology. 
J. Stuart LAwRANCE—1. Obstetrical clinic. 
Friday 
P. A. McCartuy—g. General surgery. 
Lro Wojczynski—g. Gynecology. 


PENNSYLVANIA HOSPITAL 
(Maternity Department and Lying-In Hospital) 
Tuesday 
N. W. Vaux and stafi—o. 
Wednesday 
Ii. B. Preer and staff—o. 
Thursday 
N. W. Vaux and staff—o9. Obstetrics and gynecology. 
Friday 
IK. B. Prrer and staff—g. Obstetrics and gynecology. 


FRANKFORD HOSPITAL 
Tuesday 


C. F. Nassau, L. D. ENGLERTH and B. CHANDLEE—9. 


General surgery. 
Wednesday 


EDWARD SCHUMANN and FREDERICK KELLER—g. Gyneco- 


logical clinic. 
Thursday 
W. E. PARKE—g. Gynecological clinic. 
GEORGE HANNA—g. Obstetrical clinic. 
L. D. ENGLERTH and B, CHANDLEE—2. 


Obstetrics and gynecology. 


Obstetrics and gynecology. 


Fracture clinic. 


ST. JOSEPH’S HOSPITAL 
Monday 


FRANcIS J. McCuLttoucu—3. Obstetrical operations. 


Tuesday 
MELVIN M. FRANKLIN—g. Fractures in children. 
F. Hurst Mater—r1o. Gynecological operations. 
ALEXANDER E. BurKe—11. Gynecological operations. 
Wednesday 
James A. Ketty—g. General surgical operations. 
Joun F. X. Jones—g. General surgical operations. 
Thursday 
ALEXANDER E. BurKE—8. Gynecological operations. 
F. Hurst MAater—t10. Gynecological operations. 
Cuares F, NAssAu—t1o. General surgical operations. 
Friday 
MELVIN M. FRANKLIN—g. Surgery of children. 
Francis J. McCuttoucu—3. Obstetrical operations. 


CHESTNUT HILL HOSPITAL 
Tuesday 

Joun McC Loskey—t1o:30. General surgical clinic. 
E. A. ScouMANN, Drs. BARRETT and Towson—11. Op- 

erative obstetrics. 

Wednesday 

W. B. Swartrey and S. DANA WEEDER—9:30. 

surgery. 


General 


Thursday 
CHARLES BEHNEY and FRANK 
gynecology. 
ALEXANDER RANDALL and F. ScHorreELD—9. 
clinic. 


PAYNE—g. Operative 


Urological 


Friday 
W. C. SHEEHAN and L. HERGESHEIMER—9. 
surgery. 
E. A. ScHuMANN, Drs. BARRETT and Towson—r11. Op- 
erative obstetrics. 


General 


MT. SINAI HOSPITAL 
Monday 
General surgical operations. 


- 
Moses BEHREND—I:15. 


Tuesday 
BenJAmin LipsHutz—g. General surgical operations. 
ALEXANDER RANDALL—1:30. Urological clinic, opera- 
tions and demonstration of cases. 


Wednesday 
CHARLES MAzER—g. Operative gynecology. 
Morris CoopERMAN—2. Orthopedic clinic, operations 
and demonstration of cases. 


Thursday 
BERNARD MANN—g. Operative gynecology. 
ALEXANDER RANDALL—1:30. Urological clinic, opera- 
tions and demonstration of cases. 


Friday 
BeNJAMIN LrpsHutz—g. General surgical operations and 
demonstration of cases. 
Moses BEHREND—1. General surgical operations and 
demonstration of cases. 
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NORTHWESTERN GENERAL HOSPITAL 


Tuesday 
J. B. Mencke, Rospert Boyer and E. B. PARKER—9. 
General surgical operations. 
Artuur D. Kurtz—2:30. Orthopedic clinic. 


Wednesday 
J. B. Mencke, RosBert Boyer and E. B. PARKER—9g. 
General surgical operations. 
J. S. RaupDENBUSH—12. Gynecology. 
E. C. Davis—3. Rectal clinic. 


Thursday 


J. B. Mencke, RosBert Boyer and E. B. PARKER—9g. 
General surgical operations. 
L. F. MILtIkKEN—2:30. Genito-urinary surgery. 


CHILDREN’S HOSPITAL 
WALTER EstTeELt LEE. Surgical clinic. 
Wir A. JAguetre. Dental clinic. 
Howarp CuiLps CARPENTER. Preventive medicine in 
reference to surgical diseases in children. 
Susan C. Francis, R. N. Hospital management from 
surgical viewpoint. 
J. C. Girrtncs. Medical aspect of surgical cases in chil- 
dren. 
Ratpu S. Bromer. Roentgenological aspect of children’s 
diseases. 
Epwarp F. Corson. Bone syphilis and other allied sur- 
gical conditions. 
C. C. Norris. Vaginitis clinic. 
JEWISH HOSPITAL 
Tuesday 
J. WALKER—g. Operative obstetrics and gynecology. 
W. H. TeLteER—z. General surgical operations. 
Wednesday 
F. B. BLock—g. General surgical operations. 
J. B. Lownes—z2. Urological surgery. 
L. BRINKMANN—2. General surgical operations. 
Thursday 
M. BeunrenpD, V. Loes, M. SEGAL and M. WINSTON—9. 
General surgical operations. 
Friday 
P. F. WILLIAMS—g:30. Operative gynecology. 
C. J. Stamm—1o. Operative gynecology. 
W. H. TeELLER—2. General surgical operations. 


KENSINGTON HOSPITAL FOR WOMEN 


Tuesday 
WituraM E. Parke—11. Prenatal clinic. 
H. C. DEAVER—12. General surgery. 
Wednesday 
WitirAm E. Parke—r1o. General surgery. 
Joun B. Harnes—3:30. Cystoscopic clinic. 
WOMAN’S HOMEOPATHIC HOSPITAL 
Tuesday 
Francois L. HucHes—g. Gynecological clinic. 


Wednesday 
ArTHUR HarTLEY—g. General surgical clinic. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


EPISCOPAL HOSPITAL 
Monday 
H. C. DEAVER—1:30. General surgical clinic. 
Tuesday 
Louis H. MutscHLER—11:30. 


Joun B. Harves—2. 
TEMPLE FAy—2. 


General surgical clini 
Urological clinic. 
Neurosurgical clinic. 
Wednesday 
A. P. C. AsHuurst—g. General surgical clinic. 
R. L. Joun—1:30. Orthopedic clinic. 
R. S. BRomER—2. X-ray demonstration. 


Thursday 
Robert H. Ivy—g. Oral surgery. 
H. C. DEAVER—1:30. General surgical clinic. 
Friday 
Louis H. MutscHLER—11:30. 


General surgical clin 
Joun B. Hatnes—2z. 


Urological clinic. 


NORTHEASTERN HOSPITAL 
Tuesday 

E. C. Davis—z. Proctology. 

T. T. THomas—3. Dry clinic: Fractures and dislocatio; 
of the extremities, methods of reduction and fixatio 
in various typical fractures with X-ray films tak: 
before and after reduction; after treatment; late 1 
sults. 

Wednesday 
J. B. Lownes—4. Genito-urinary surgery. 
Thursday 

J. S. RaupENBuSH—z2. Gynecology and obstetrics. 

T. T. THomas—3. Axillary operation for recurrent di 
location of the shoulder. 


BABIES HOSPITAL 
Tuesday 
Joun SINCLAIR and WILLIAM BATEes—2:30. Presentatio 


of follow-up cases of intussusception and congenit: 
hypertrophic stenosis. 


Thursday 
Joun Stncrarr and I. BInDER—2:30. Conservative trea! 
ment of cervical adenitis. 


JEANES HOSPITAL 
Wednesday 
Roscoe W. TEAHAN—2. Carcinoma of skin. 
CLARENCE A. WuItcomBp—2. Lung tumors and mediastin 
masses. 
ELwoop E. Downs—2. 
treatment. 
Witrtarp S. Hastrncs—2. 
pathological specimens. 


The saturation method of X-ra 


Exhibition of interestin 


WOMAN’S HOSPITAL 
Tuesday 
Emity W. AuGE—g. General surgery. 
Wednesday 


Dorotuy C. BLEcHScHMIDT—g. General surgery. 
Faita S. FETTERMAN—g. Cystoscopic demonstration. 


Friday 
Marre Formap—g Gynecological clinic. 
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ORTHOPEDIC HOSPITAL 


Tuesday 
A. P. C. AsHHurst, R. L. JoHn and E. T. Crossan—tr. 
Out-patient clinic. 
A. B. Gitt—g. Orthopedic operations. 


Thursday 


A. P. C. Asnuurst and stafi—g. Orthopedic operations. 
WitttAM J. TAYLOR—1. Out-patient clinic. 


Friday 
WitttAm J. TAYLoR—1. Orthopedic operations. 


AMERICAN ONCOLOGIC HOSPITAL 
Tuesday 

\.BERT E,. Botur, CHARLES E. CopMAn, GEORGE M. 
DorRANCE, WILLIAM C, HuEpeErR, BRApy A. HuGHEs, 
C. B. LONGENECKER, SAMUEL McCrary III, Evtice 
McDonatp, WitittAM S. Newcomet, Damon B. 
PFEIFFER, WILLIAM D. ROBINSON, JESSE W. SMITH, 
WiLuiAM H. Spencer and S. E. Tracy—g. Clinical 
conference with exhibition of patients: Fibroid 
tumors, breast cases, congenital mouth cases, heman- 
giomas, etc. 
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PENNSYLVANIA HOSPITAL 


Tuesday 
CHARLES F. MITCHELL and associates—g. Surgical clinic. 
Wednesday 
Joun H. Grspon and associates—g. Surgical clinic. 
Thursday 
CHARLES F, MitcHeLt and associates—g. Surgical clinic. 
Friday 
Joun H. Greson and associates—g. Surgical clinic. 
EVANS DENTAL INSTITUTE 
Tuesday 
Rosert H. Ivy—g. Fracture of the jaw. 
Wednesday 
Oral surgical clinic. 
Thursday 


Ropert H. Ivy and LAWRENCE CurtTIS 
clinic. 


LAWRENCE CurRTIS—9. 


g. Oral surgical 


SURGERY OF THE EYE, EAR, NOSE AND THROAT 


CLINICAL DEMONSTRATIONS 
(Ballroom, Bellevue-Stratford Hotel) 


Tuesday, 9 a.m. 


Indications for and Technique of the Different Operations 
for Chronic Mastoiditis (lantern slide demonstration). 
J. MorrisseT Smita, M.D., New York. 
Discussion: J. CLARENCE KEELER, M.D., Philadel- 
phia. 
Chronic Suppurative Otitis Media. 
M.D., Boston. 
Discussion: GEORGE M. Coates, M.D., Philadelphia. 
What Place Have Operative Procedures in Otology? JoHN 
F. BARNHILL, M.D., Indianapolis. 
Discussion: GErorGE B. Woop, M.D., Philadelphia. 
Preparation for Ophthalmic Practice. EpwARD JACKSON, 
M.D., Denver. 
Discussion: T. B. Hottoway, M.D., Philadelphia. 


Wednesday, 9 a.m. 

Practical Application of Bacteriology to Clinical Ophthal- 
mology. S. HANrorp McKer, M.D., Montreal. 
Discussion: JOHN A. Kortmer, M.D., Philadelphia. 

Cataract Extraction, a Study of Details. Watrer B. 
Lancaster, M.D., Boston. 

Cataract Extraction (moving picture demonstration). 
FRANK PARKER, M.D., Norristown, Pa. 

Discussion: EUGENE M. BLAKE, M.D., New Haven, 
Conn., and Lutuer C. Peter, M.D., Philadelphia. 

Some Factors Concerned in the Success of Operations for 
Glaucoma. JONAS FRIEDENWALD, M.D., Baltimore. 
Discussion: WILLIAM ZENTMAYER, M.D., and FRANcIS 
H. Apter, M.D., Philadelphia. 


GerorcE L. TosBey, 


Thursday, 9 a.m. 

Plastic Facial Work. VitraAy P. Bratr, M.D., St. Louis. 
Discussion: Ropert H. Ivy, M.D., Philadelphia. 
Rare Types of Carcinoma and Conditions Simulating 
Carcinoma (lantern slide demonstration). Joun E. 

MackEnty, M.D., New York. 


Early Diagnosis and Treatment of Malignancy of the 
Laryngopharynx. Henry BoyLan Orton, M.D., 
Newark, N.J. 

Discussion: Fretpinc O. Lewis, M.D., Philadelphia. 

Treatment of Tic Douloureux and Méniére’s Disease. 
WaLtTeR E. Danpy, M.D., Baltimore. 

Discussion: Francis C, Grant, M.D., Philadelphia. 
Friday, 9 a.m. 
Symposium on Sinus Thrombosis 

Rhinological Aspects. E. Ross FAULKNER, M.D., New 
York. 

Otological Aspects. Wetts P. EActEToN, M.D., Newark, 
N 


iN. . 
Ophthalmological Aspects. W. L. Brnepict, M.D., 
Rochester, Minn. 


Disctssion: Grorce M. Coates, M.D., RALPH 
Butter, M.D., Philadelphia, and Proressor Emi.e 
v. Grosz, Budapest, Hungary. 


EPISCOPAL HOSPITAL 
Monday 
FREDERICK Krauss—2. Eye clinic. 
W. R. Watson—2. Ear, nose and throat clinic. 
Tuesday 
HAROLD VON GOLDBERG—2. Eye clinic. 
Wednesday 


Ear, nose and throat clinic. 
Eye clinic. 


W. R. Watson—1:30. 
A. G. FEWELL—3. 
Thursday 
C. C. BrepertT—1:30. Ear, nose and throat clinic. 
FREDERICK Krauss—1:30. Eye clinic. 
Friday 
C. C. BrepertT—1:30. Ear, nose and throat clinic. 
HAROLD VON GOLDBERG—1:30. Eye clinic. 





588 


GRADUATE HOSPITAL 
Monday 
L. WEBSTER Fox—1. Operative eye clinic. 
RaALpH BuTLER—2. Nose and throat operations. 
GeorGcE M. Coates—2. Operative ear clinic. 
Tuesday 
Ross HALL SKILLERN—2. Operative sinus clinic. 
WALTER RoBERTS—2. Operative ear clinic. 
WILLIAM ZENTMAYER—2. Operative eye clinic. 
Wednesday 
E. B. GLEASON—2. Operative nose and throat clinic. 
LuTHER C. PETERS—2:30. Operative eye clinic. 
GEorGE B. Woop—3. Operative nose and throat clinic. 
Thursday 
GABRIEL TuCKER—9g. Bronchoscopic clinic. 
L. WEBSTER Fox—r. Operative eye clinic. 
RALPH BuTLER—2. Nose and throat operations. 
GeEorGE M. Coates—2. Operative ear clinic. 
Friday 
WALTER RoBeRTS—2. Surgery of the ear. 
Ross HALL SKILLERN—2. Operative sinus clinic. 


JEWISH HOSPITAL 
Monday 
A. Brav—2. Eye clinic. 
H. M. Gopparp—z. Otolaryngological operations. 
Wednesday 
J. C. Knrpe—3. Eye clinic. 
Thursday 
A. S. KAuFMAN—2. Otolaryngological operations. 
R. F. RippatH—3. Otolaryngological operations. 
ST. MARY’S HOSPITAL 
Tuesday 
Otolaryngology. 
Wednesday 
Ophthalmology. 


WILLIAM GRADY—3. 


F. A. MurpHy—3. 


Thursday 
R. T. M. DonnELLY—3. Ophthalmology. 
Epwarp Murpuy—3. Otolaryngology. 


HAHNEMANN HOSPITAL 
Tuc sday 
H. S. WEAVER and staff—z2. Ear, nose and throat clinic. 


Thursday 


H. S. WEAVER and staffi—z. Ear, nose and throat clinic. 


Friday 
FRANK NAGLE and FrED PETERS— 


ST. AGNES HOSPITAL 
Tuesday 


BreNnJAMIN D. PartsH—r. Ear, nose and throat clinic. 


Wedne sday 


Grorce F, J. Ketty—2:30. Ophthalmological clinic. 


g. Cataract operations. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


WILLS EYE HOSPITAL 


Monday 
PauL J. Pontius, J. Mitton Griscom and Tuomas \. 
O’BRIEN—2. Ophthalmological clinics, operations and 
demonstration of cases. 
Tuesday 
BuRTON CHANCE, FRANK C. PARKER, B. F. BAER and 
LEIGHTON F. APPLEMAN—2. Ophthalmological cli 
ics, operations and demonstration of cases. 
Wednesday 
PauL J. Pontius, J. Mitton Griscom and Tuomas 
O’BRIEN—2. Ophthalmological clinics, operations « 
demonstration of cases. 
Thursday 
Burton CHANCE, FRANK C. PARKER, B. F. BAER a 
LeIGHTON F, APPLEMAN—2. Ophthalmological c! 
ics, operations and demonstration of cases. 
Friday 
Pau J. Pontius, J. Mirron Griscom and Tuomas \. 
O’BriEN—2. Ophthalmological clinics, operativ: 
and demonstration of cases. 


JEFFERSON HOSPITAL 
Tuesday 
Louis H. CLerr and staff—g. Bronchoscopy. 
F. O. Lewis and staff—g. Nose and throat operatic 
Wednesday 
F. O. Lewis and staff—1o. Carcinoma of larynx. 
Louts H. Cierr and staffi—11. Bronchoscopy. 
Thursday 
Louts H. Cierr and staff—g. Bronchoscopy. 
F. O. Lewts and stafi—g. Nose and throat operations. 
Friday 
*, E. G. SHANNON and staffi—3. Ophthalmology. 


MT. SINAI HOSPITAL 


Monday 
C. W. LEFEVER—3:30. Eye clinic, operations and demo: 
stration of cases. 
Tuesday 


Lewis FisHER—1. Ear, nose and throat clinic, operations 
and demonstration of cases. 
Wednesday 
Davip Husik—2:30. Ear, nose and throat clinic. 
GABRIEL TUCKER—4. Bronchoscopy. 
Thursday 
Morris WEINSTEIN—2. Ear, nose and throat clinic, oper 
tions and demonstration of cases. 
Friday 
MATTHEW ERSNER—1. Ear, nose and throat clinic, oper: 
tions and demonstration of cases. 


PHILADELPHIA GENERAL HOSPITAL 
Tuesday 
Rosert J. HUNTER—2. Laryngology. 
Friday 


L. WALLACE DEICHLER—g. Ophthalmology. 
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TEMPLE UNIVERSITY HOSPITAL 


Monday 
MarrHew ErRSNER—3. Operative otology. 


Tuesday 
E. L. VAN Loon—8:30. Bronchoscopy and cesophagoscopy 
(Chevalier Jackson clinic). 
Rosert F. Rippata—2. Laryngological clinic. 
Wednesday 
E. L. Van Loon—8:30. Inspection of Chevalier Jackson 
bronchoscopic clinics. 
Thursday of 
E. L. Van Loon—8:30. Inspection of Chevalier Jackson 
bronchoscopic clinics. 
Rosert F. RippatH—z2. Operative laryngology. 
Friday 


E. L. Van Loon—8:30. (Esophagoscopy and bronchoscopy 
(Chevalier Jackson clinic). 
MarrHew ErsNER—4. Otological clinic. 


UNIVERSITY HOSPITAL 


Tuesday 
Bronchoscopic clinic. 


Wednesday 


GeorGE FEetTTerotr and stafi—2. Otolaryngological 
clinic, operations and demonstration of cases. 


Friday 
GABRIEL TUCKER—9g. Bronchoscopic clinic. 
GeoRGE FETTEROLF and stafi—2. Otolaryngological 
clinic, operations and demonstration of cases. 
T. B. Hottoway—4. Ophthalmological clinic. 


GABRIEL TUCKER—9. 


ST. CHRISTOPHER’S HOSPITAL 


Monday 


H. J. Wrttrams or E. H. CAMPBELL—1:30. 
throat clinic. 


Nose and 


Wednesday 
H. J. Wrttrams or E. H. CAMpBELL—g. Nose and throat 
clinic. 
Thursday 
Dr. FELDMAN—10. Eye clinic. 
Friday 
H. J. Wiitrams or E. H. CAMPBELL—1:30. 
throat clinic. 


Nose and 


COOPER HOSPITAL 
(Camden) 
Tuesday 


A. M. ELWELL—2. Otolaryngological operations. 


Wednesday 


J. S. Surpman—3. Ophthalmological operations. 
Thursday 


A. M, ELwett—2. Otolaryngological operations. 
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ST. JOSEPH’S HOSPITAL 


Tuesday 
GerorGE Mortey MArRSsHALL—g. The Marshall operation 
for nasal deformity with end results. 
A. J. KeE—ENAN—3. Otolaryngological operations. 


Wednesday 


ARTHUR WRIGLEY—g. Otolaryngological operations. 


Thursday 

GeorcE Mortey MArsHALL—9. 
with end results. 

C. T. McCartuy—2z. Otolaryngological operations. 


The radical mastoid 


Friday 
Francis V. GoweEN—g. Otolaryngological operations. 


LANKENAU HOSPITAL 


Monday 
W. J. CrercuTon and Dr. SmitH—tr. 


Tuesday 
W. J. CREIGHTON and Dr. SmitH—t. Kye clinic. 
RALPH BuTLeR and J. A. BAsBBirr—2. Ear, nose and 
throat clinic. 


Eye Clinic. 


Wednesday 
W. J. CreicuTon and Dr. Smitx—tr. Eye clinic. 
Friday 
W. J. Cretcuton and Dr. Smitu—tr. Eye clinic. 


MISERICORDIA HOSPITAL 


Monday 


J. E. Lorrus—z. Otolaryngological operations. 


Tuesday 


C. T. McCartuy—z2. Otolaryngological operations. 


Wednesday 
J. E. Lorrus—2z. Otolaryngological operations. 
> 


Thursday 


C, T. McCartuy—z2. Otolaryngological operations. 


Friday 
J. E. Lorrus—2. Otolaryngological operations. 


NORTHWESTERN GENERAL HOSPITAL 
Tuesday 
M. S. ERSNER, H. S. WIEDER and M. A. Zacks—2. Nose 
and throat clinic. 
Thursday 
M. S. ERSNER, H. S. WIEDER and M. A. ZacKs-—2. 


and throat clinic. 
S. H. Brown—3. Eye clinic. 


Nose 


NORTHEASTERN HOSPITAL 


Wednesday 
GEORGE E. SHAFFER—2. 
G. A. LAWRENCE—3. 


Sinus disease. 
Ophthalmology. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


CHESTNUT HILL HOSPITAL 


Tuesday 
Joun R. Davres—1. Ear, nose and throat clinic. 
W ednesday 
BENJAMIN D. ParisH and Dr. TRAGANZA—1:30. Ear, nose 
and throat clinic. 
Thursday 
Joun R. Davies—1. Ear, nose and throat clinic. 
CaRL WILLIAMS—2. Ophthalmology. 
Friday 
BENJAMIN PARISH—1:30. Ear, nose and throat clinic. 


WOMAN’S SOUTHERN HOMEOPATHIC 
HOSPITAL 
Thursday 
GILBERT J. PALEN, Carrott Harnes, H. BArLey 
CHALFONT and Everett A. TyLErR—2.  Tonsillec- 
tomy and adenoidectomy clinic, adults and children 
under gas anesthesia. 


WOMAN’S MEDICAL COLLEGE HOSPITAL 
Tuesday 
MARGARET F. BuTLER—2. Ear, nose and throat clinic. 
Friday 


MarGaret F, BuTLER—2. Ear, nose and throat clinic. 


CHILDREN’S HOSPITAL 
James A. Bassitt and associates. Nose and throat clinic. 
EpwaArp SHumway. Eye clinic. 


PRESBYTERIAN HOSPITAL 
Monday 
H. M. Lancpon and J. M. THortncton—2, Ophthial- 
mology. 
Friday 
N. P. STAUFFER, W. L. CaAriss and O. R. KLtine—2. (tu 
laryngological operations. 
FRANKFORD HOSPITAL 
Tuesday 
FRANK EmBERY and Ropert Watt—z2. Ear, nos: 
throat clinic. 
Wednesday 
WILLIAM H. CHANDLEE—2. Eye clinic. 
Dr. RIcHARDSON—2. Ear, nose and throat clinic. 


STETSON HOSPITAL 
Thursday 
CarLe LEE Fett—12. Ear, nose and throat clinic 
WOMAN’S HOMEOPATHIC HOSPITAL 


Thursday 


JosepH V. F. Cray, J. R. Criswe ct, and CHartes | 
FRIES, JR—g. Nose and throat clinic. 


ST. LUKE’S AND CHILDREN’S HOMEOPAT!|/( 
HOSPITAL 
Tuesday 


CHARLES B. Hor.ts and staff—9. Ear, nose and t! 
clinic. 
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